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INTRODUCTION 


Abstracts of North American Geology contains abstracts of technical 
papers and books and also citations of maps on the geology of North 
America including Greenland, the West Indies, as well as the State of 
Hawaii, Guam, and other island possessions of the United States. 
Articles of a general nature by North American authors are cited even 
though published in foreign journals, but those by foreign authors are 
included only if they appear in North American journals. Abstracts 
are prepared only of material that is believed to be generally available. 
Ordinarily abstracts are not published of material with small cir- 
culation (such as dissertations, open-file reports or memorandums) or 
of other papers presented orally at meetings. 

The Abstracts is an additional reference tool but does not replace 
the Bibliography of North American Geology, which has been 
published by the Geological Survey since 1887. Twelve monthly issues 
of Abstracts of North American Geology are published each year. The 
Bibliography includes citations and subject index for a calendar year. 

The numbers assigned to the abstracts in this publication are for 
reference in using the index: they are not order numbers. Publications 
cited here in abstract form are available in most geological libraries 
or through interlibrary loan. 

Abstracts of North American Geology and the Bibliography are 
prepared by use of computer techniques. Each abstract, along with its 
indexing, is placed on magnetic tape and entered into a permanent data 
bank. The material prepared each month is published in the form of 
the present issue. The abstracts are arranged alphabetically according 
to senior author. A subject index follows the abstracts and is designed 
for rapid reference to any subject desired. Bibliographies can sub 
sequently be retrieved according to the terms used in the index. 

A list of journals commonly cited in Abstracts of North American 
Geology may be obtained by writing to the U.S. Geological Survey, 
Washington, D. C. 20242. 

The abstracts in this issue were prepared by W. L. Adkison, Helen M. 
Beikman, Joan R. Clark, R. G. Coleman, Georgianna D. Conant, 
Michael Fleischer, Jacquelyn H. Freeberg, Judith W. Frondel, 
Marguerite W. Glenn, Andrew Griscom, B. C. Hearn, J. J. Hemley, 
Virginia M. Jussen, E. R. Landis, Elisabeth S. Loud, E. D. McKee, 
Mildred C. Mead, E. A. Merreweather, Willis H. Nelson, R. B. 
Neuman, Virginia S. Neuschel, William A. Oliver, Jr., Earl H. Pampeyan, 
Linnea L. Poulsen, Louis L. Ray, M. W. Reynolds, E. H. Roseboom, 
C.A. Sandberg, Marie L. Siegrist, John H. Stewart, Martha S. Toulmin, 
Dorothy B. Vitaliano, H. C. Wagner, W. S. White, and E-an Zen. 

















ABSTRACTS 


Abbey, Sydney. See Forman, S. A. 04202 


04176 Adams, John A. S. Helicopter-borne gamma-spectrometric determination of 


thorium, uranium, and potassium in Texas Gulf Coast dry beach sands [2s.]: 
Econ. Geology, v. 62, no. 6, p. 866-867, 1967. 


04258 Adams, John Rodger. Dispersion in anisotropic porous media [abs.]: Dissert. 


Abs.. Sec. B, Sci. and Eng., v. 28, no. 1, p. 190B-191B, 1967. 


04011 Addicott, Warren O. Age of the Skooner Gulch Formation, Mendocino County, 


California: U.S. Geol. Survey Bull. 1254—-C, p. CI-C11, illus., 1967. 


Newly discovered mollusks from the Skooner Gulch Formation near Point Arena, 
Calif., (lat 38.9° N.) are indicative of an early Miocene age. Included are Turritella 
inezana forma hoffmanni Gabb and Chlamys cf. C. hertleini Loel and Corey, species 
restricted to the ““Vaqueros Stage’’—-the standard for the early Miocene of the 
provincial megafaunal chronology. The Skooner Gulch assemblage marks a 
significant northward extension of the warm water “‘Vaqueros”’ fauna from localities 
in the Santa Cruz Mountains (lat 37.4° N.).— Author’s abstract 


03796 Adegoke, Oluwafeyisola S. New and oldest records of pelecypod Mya from 


western North America, south of Alaska: Nautilus, v. 80, no. 3, p. 91-95, 97, 
illus., 1967. 


Two specimens tentatively identified as Mya (Arenomya) fujiei MacNeil from the 
middle Miocene Temblor Formation near Coalinga, Calif., constitute the oldest 
known record of the genus from the northeastern Pacific region south of Alaska. 
The holotype of the species is from Hokkaido, Japan (Fujie, 1957). MacNeil (1965) 
recognized three other species from the late Miocene of California. The oldest 
American species, M. kusiroensis, occurs in middle Oligocene to early Miocene of 
southern Alaska, also in Hokkaido. The molluscan fauna with M. fujiei in California 
contains genera regarded as indicators of warm climate, although Mya is now 
restricted to cold climates. These records indicate that southerly migrations of 
Mya from Alaska probably occurred in pre- middle Miocene times.—VMJ 


Akehurst, A.J. See Charlesworth, H. A. K. 03828 


04139 Alexander, C. S.; Price, L. W.; Vuk, M. M. Inlaid modern sediments in 





Pleistocene terrace alluvium, southern Illinois: Geol. Soc. America Bull., v. 78, 
no. 8, p. 1037-1038, illus., 1967. 


Lenticular layered modern deposits of silt occur in bluffs above the Ohio River 
flood plain west of Joppa, Ill. They are thought to have accumulated in notches 
eroded by wave action during modern floods. Following their formation, the notches 
are dammed by debris and subsequently filled with silt washing down from the bluff 
face. Retreat of the bluff face removes the debris dams and leaves the layered 
silts inlaid in the bluff face.— EHP 


Al-Hashimi, Abdul Razak. See Brownlow, Arthur H. 04177 
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03850 Amoros, J. L. Cleavage features in a domain (twin) crystal, in 1.M.A. Volume 
Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc,: 
New Delhi, India, Mineralog. Soc. India, p. 189-196, illus., 1966[1967]. $5 
The peculiarities of growth of TGS crystals are studied by the drop technique and 
the main growth velocities have been determined. By slow etching using as etchin 
reactant alcohol- water, it is possible to delineate domains, and mosaic sitctinn 
The mechanism of solution proceeding layer by layer is demonstrated. Cleavage 
(fractographic) technique shows domain substructure in TGS single crystals grown 
above the Curie point. Microfractures are nucleated in relation to domain walls 
Hackled structures are examined in (010) fresh cleavage surfaces. Dendritic 
formations are shown in the interior of TGS crystals. Author’s abstract 


Anderson, D. H. See Goldich, S. S. 03624 
(38 
03612 Anderson,R. C. Sand and gravel resources along the Rock River in Illinois: 

Illinois Geol. Survey Circ. 414, 17 p., illus., tables, 1967. ; 


The sand and gravel deposits of the Rock River Valley are largely the direct or 
indirect result of glacial processes. These deposits consist of ice contact stratified 
drift, valley trains, sand dunes, and postglacial alluvium. Valley train deposits, 
expressed as terraces above the present river floodplain, are the most important 
sources of sand and gravel in the Rock.River Valley. Ice contact deposits offer 
good possibilities for production of sand and gravel, but because of their extreme 
textural variability, they must be thoroughly tested before development. Sand dunes 
afford a good source of medium-— to fine-grained sand but are not extensively 
developed. Postglacial alluvium does not constitute a major source of sand and 
gravel but has been worked in some placés.— Author’s abstract 


04045 Anderson, Roger Y. Carbonate-sulfate deposition in standing bodies of water 
{abs.], in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New 03 
Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New 
Mexico Bur. Mines and Mineral Resources, p. 225, 1967. 


04020 Anderson, Sidney B. Where North Dakota’s best Newcastle trends are located: 
World Oil, v. 165, no. 7, p. 91-93, illus., 1967. 


During exploratory drilling for deep objectives in southwestern North Dakota, 
potential traps for hydrocarbons may have been overlooked in the shallow Newcastle 
Sandstone of Early Cretaceous age. Possible stratigraphic traps include local 
thinning of the Newcastle and updip facies changes of the sandstone into shale. 
A stratigraphic cross section and an isopach map illustrate these relations. Structural 
traps may be present across an anticlinal nose or along the margins of a salt solution 
depression, illustrated on an accompanying structure contour map... MWR 


Antoine, J.W. See Jones, B. R. 04125 03 


04134 Antoine, J. W.; Jones, B. R. Geophysical studies of continental slope, scarp, 
and basin, eastern Gulf of Mexico [abs.]: Am. Assoc. Petroleum Geologists Bull., 
v. 51, no. 10, p. 2161, 1967. 


04205 Arnold, R. G. Range in composition and structure of 82 natural terrestrial 
pyrrhotites: Canadian Mineralogist, v. 9, pt. 1, p. 31-50, illus., tables, 1967. 


... The similarity between the compositions and phase relations of low temperature 
synthetic pyrrhotites and the 82 pyrrhotites studied here indicates that these natural 
pyrrhotites are low temperature phases. However, this does not necessarily imply 
that all these natural pyrrhotites originally crystallized at low temperatures. 
Relatively rapid, low temperature reaction rates, as indicated by experiments, can 
probably account for the development of the low temperature phases irrespective 
of original temperature of deposition. A brief summary of some recent low 
temperature experimental data is given.— Author’s abstract 


04055 Ash, Sidney R. The Chinle (Upper Triassic) megaflora of the Zuni Mountains, 
New Mexico, in Guidebook of Defiance Zuni-Mt. Taylor region, Arizona and New 
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Mexico-—New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New 
Mexico Bur. Mines and Mineral Resources, p. 125-131, illus., 1967. 


Plants, mostly compressed leaves and fertile structures of various types, are reported 
from the lower red member of the Chinle from several localities near Fort Wingate 
and from equivalent strata in the area south of Thoreau near Azul Creek and 
Cottonwood Canyon. Most are illustrated; several are new. Seventeen species are 
present and are in the Equisetales, Osmundaceae, Dipteridaceae, Matoniaceae, 
Bennettitales, and Ginkgoales. There are also some unclassified ferns and 
gymnosperms. They form a humid, and possibly tropical flora. HRC 


Atherton, Elwood. See Willman, H. B. 04022 


03817 Aumento, F.; Friedlaender, C. Zeolites from North Mountains, Nova Scotia, 
in 1.M.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, 
Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 149-154, illus., tables, 
1966[1967]. 


The zeolites occur in cavities in basaltic rocks. The sequence of crystallization was 
chabazite, gmelinite, stilbite, heulandite, apophyllite, analcite, thomsonite, natrolite 
and mesolite. Chemical analyses and unit cell determinations are given of analcite 
(a 13.708 A.), apophyllite (a 8.995, c 15.627 A.), chabazite (a 13.785, c 14.890 A.), 
mordenite (a 18.092, b 20.479, c 7.522 A.), natrolite (a 18.281, b 18.619, ¢ 6.592 
A.), thomsonite (a 13.003, b 13.189, c 13.251 A.), mesolite (a 18.925, b 6.582, ¢ 
18.497 A., 8 90°10’), laumontite (a 14.919, b 13.156, ¢ 7.545 A. 8 68°30’), heulandite 
(a 7.466, b 17.868, c 15.83 A., 8 91°26’), stilbite (a 13.681, b 18.182, c 11.300 A., 
6 129°8'). The mordenite and nairolite studied had suffered partial dehydration. 
MI 


03890 Austerman, S. B.; Smith, D. K.; Newkirk, H. W. Growth related defects and 
growth processes in BeO crystals, in Crystal growth—Internat. Conf. on Crystal 
Growth, Boston, 1966, Proc.: London and New York, Pergamon Press, p. 813 
815, illus., 1967. 


Many crystals grown from fluxes have been examined by X-ray diffraction and 
the observed crystal defects related to growth processes. Strain regions, distributed 
heterogeneously, are one of the main defects, and appear to be clouds of point 
defects. Impurities tend to be higher at the nucleation end. The other important 
type of defect involves dislocations in simple and complex forms. An effect of these 
is that the Burgers vector is always parallel to the c-axis. The axial screw 
dislocations are always associated with inversion twinning. It is concluded that 
flux-grown BeO crystals can grow entirely by homogeneous two-dimensional 
nucleation of growth steps at estimated supersaturation levels of 2-3 percent.— ESL 


03746 Austerman, Stanley B.; Newkirk, J. B. Experimental procedures in X-ray 
diffraction topography, in Advances in X-ray analysis, V. 10—Applications of X 
ray analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum 
Press, p. 134-152, illus., 1967. 


The quality and interpretation of diffraction topographic images are strongly 
dependent on the detailed laboratory techniques that are used in making them. 
In this paper practical instructions are given for the preparation of Berg—Barrett 
and Lang topographs. It is hoped that these suggestions will enable the novice 
in the field of X-ray topography to produce high quality images and to interpret 
them with a minimum of learning time. The topics treated include adjustment of 
the critical conditions for attaining highest resolution, choice of radiation and the 
specific hk/ planes to be used, conditions limiting the size of the image, cause and 
avoidance of image distortion, choice of photographic emulsions, plate processing 
for best contrast and resolution, photomicrographs of the original image, and plate 
preservation.— Authors’ abstract 


03749 Authier, A. Contrast of dislocation images in X-ray transmission topography, 
in Advances in X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual 
Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, p. 9~31, illus., table, 

1967. 
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A brief review of the different topographic methods is given in order to attem 

a classification of the various types of contrast observed. Depending on whi 
the image is obtained by a reflection or transmission method, is simple or integrated, 
dynamic, direct, or intermediary, the contrast and image width vary greatly A 
detailed analysis is given in the case of transmission section topographs. Author's 
abstract , 


03957 Averitt, Paul. Geologic map of the Kanarraville quadrangle, Iron County, Utah: 
U.S. Geol. Survey Geol. Quad. Map GQ-694, scale 1:24,000, section, 1967, ; 


04018 Axon, Gordon V. The wonderful world of gems: New York, Criterion Books 
160 p., illus., 1967. e 


The opening chapter is a popular account of how gems form and where they are 
found, and is followed by one on crystals, including atomic structure. Eleven 
chapters are devoted to individual minerals or groups as follows: diamonds: the 
corundum, beryl, jade, garnet, silica, and feldspar families; topaz, tourmaline, and 
turquoise; spinel and spodumene; zircons; chrysoberyl and peridot; and the iron 
group. Star and eye stones and other rare gems, and natural glasses, marbles, and 
other ornamental stones are described. Synthetics and imitations are discussed, and 
the nonmineral, biological gems—pearls, coral, amber, jet, and ivory—are described. 
The final chapters discuss color and inclusions in gems and their fashioning, 
appraisal, and identification.— ESL 


Azevedo, Julie de. See Williams, Sidney A. 04166 


04012 Bachman, George O.; Stotelmeyer, Ronald B. Mineral appraisal of the Bosque 
del Apache National Wildlife Refuge, Socorro County, New Mexico: U.S. Geol, 
Survey Bull. 1260-B, p. B1-B9, illus., 1967. 


Most of the refuge, which includes three candidate wilderness units, is covered by 
sand, gravel, and associated Tertiary and Recent alluvial deposits. Older 
Precambrian, Mississippian, and Pennsylvanian rocks are exposed in the Chupadera 
unit, and Pennsylvanian, Permian and early Tertiary in the Little San Pascual. 
Occurrences of copper, manganese, lead, fluorite, and barite, present in older rocks 
of the two units, have been prospected in the past, but there are no indications 
of significant mineral resources. Sand and gravel are widespread but are too far 
from present markets to be regarded as of economic value. As presently understood, 
the geologic environment does not offer encouragement for development of oil or 
gas resources.—from Authors’ abstract 


04013 Bachman, George O. Mineral appraisal of the Salt Creek area, Bitter Lake 


National Wildlife Refuge, Chaves County, New Mexico: U.S. Geol. Survey Bull. 
1260-A, p. Al-A10, illus., table, 1967. 


Sand and gravel near U.S. Highway 70 are the only mineral resources known to 
have been used from within the Salt Creek area, where 1,900 acres are being 
considered for inclusion in the National Wilderness Preservation System. Oil is 
produced south of the area at the Bitter Lake field, about eight miles northeast 
from the Linda San Andres field, and minor production four to six miles northeast. 
Oil and gas potential is unproved, but data available indicate that the San Andres 
Limestone underlying the area could well have porosity, permeability, and structural 
relief that would allow production of oil from shallow depths. Oil has not been 
produced from formations older than Permian in this immediate area.—from 
Author’s abstract 


Bailey, Robert E. See Beck, Charles B. 04002 
Bailey,S.W. See Eggleton, R. A. 04088 
Baleshta, T. M. See Keys, J. D. 04183 


Balgord, W. See Roy, Rustum. 03846 
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04135 Ball, Mahlon. Tectonic control of configuration of Bahama Banks [abs.]: Am. 
Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2161-2162, 1967. 


Ball, R.H. See Vestine, E. H. 03751 
Ball, R.H. See Kahle, A. B. 03752 


04043 ~Baltz, E. H., Jr.; Rapaport, Irving J.; Silver, Caswell; Smith, Clay T.; West, S. 
W.; Mourant, Walter A.; Read, C. B.; Trauger, F. D.; Shomaker, John. Road log 
from Albuquerque to Gallup, New Mexico, along U.S. Highway 66 and Interstate 
40, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico 
New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico 
Bur. Mines and Mineral Resources, p. 203-214, illus., 1967. 


Details of the geology exposed along the 132 mile route are given. The present 
and proposed road routes are included.—HRC 


04044 ~Baltz, E. H., Jr.; West, S. W.; Read, C. B.; Trauger, F. D.; Shomaker, John. 
Road log from Gallup to Albuquerque on U.S. Highway 66 (Interstate 40), in 
Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico—New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 215-224, illus., 1967. 


The details of the geology exposed along the 132 mile route are given. The present 
and proposed routes are included..-HRC 


04195 Bancroft, G. Michael; Burns, Roger G.; Maddock, A. G. Determination of cation 
distribution in the cummingtonite-grunerite series by Mossbauer spectra: Am. 
Mineralogist, v. 52, nos. 7-8, p. 1009-1026, illus., tables, 1967. 


Mossbauer spectra for the cummingtonite-grunerite and manganoan cummingtonite 
series give the proportion of ferrous ions in the [crystallographic] positions of the 
amphibole structure. These results, together with data for the ferrous ion 
distribution, determined by infrared spectroscopy, enable total site populations to 
be estimated for each specimen. Ferrous ions occupy the M4 position preferentially, 


and discriminate against the M2 _ position. In manganoan cummingtonite, 
manganous ions favor the M4 position more strongly than iron.—from Authors’ 
abstract 


Banks, H. P. See Stone, J. L. 04036 


04026 Banks, Harlan P. Current status of Psilophytales [abs.]: Am. Jour. Botany, 
v. 54, no. 5, pt. 2, p. 651, 1967. 


04034 Banks, Harlan P.; Davis, Michelle R. A new genus of Devonian zosterophylloids 
[abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 650, 1967. 


04136 Banks, J. E. Florida embankment compared with Mississippi embayment [abs.]: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2162, 1967. 


04151 Barakso, J. J. Geochemical field kit for the determination of trace amounts 
of molybdenum: Econ. Geology, v. 62, no. 5, p. 732-736, illus., 1967. 


Basis for the colorimetric method is a bright-orange coloration produced by reaction 
of molybdenum with ammonium thiocyanate in reduced chloride solution.— WSW 


03886 Barks, R. E.; Roy, D. M. Single-crystal growth of R2O; (corundum structure) 
oxides by the flux method, in Crystal growth—Internat. Conf. on Crystal Growth, 
Boston, 1966, Proc.: London and New York, Pergamon Press, p. 497~504, illus., 
table, 1967. 


The relationships between the various growth parameters important in the flux 
method, and their effect on the habit, purity, defect content, and size distribution 
of the crystals are examined. The borate flux method is reviewed, and crystal growth 
described for two minerals and a compound. Crystals of hematite, grown some 
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years ago, are described, including phase diagrams. This is the first report of flu 

growth of Cr.Qs; it required addition of PbO to the flux; corundum has also ieee 

grown. Crystal chemistry of the interactions, size distribution as a function of 

growth conditions, and alteration of crystal habit resulting from variation in growth 

parameters are discussed. Four major growth mechanisms were lateral, screw 
dislocation, vapor deposition, and twin plane-reentrant edge.— ESI 

04046 Barnes, Charles W. Basement response to the Laramide orogeny at Coad 
Mountain, Wyoming [abs.], in Guidebook of Defiance-Zuni-Mt. Taylor region 
Arizona and New Mexico—New Mexico Geol. Soc., 18th Field Conf. 1967: 
Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 225, 1967, 


Barnes,H.L. See Scott, S. D. 04187 


03824 Barnhisel, R. I.; Rich, C. I. Clay mineral formation in different rock types of 
a weathering boulder conglomerate: Soil Sci. Soc. America Proc., v. 31, no, § 
p. 627-631, illus., tables, 1967. , 


A detailed study was made of weathering products from boulders of three rock 
types from a boulder conglomerate [Triassic, Virginia]: granite, granite-gneiss, and 
gabbro; and single feldspar crystals from a pegmatite. The Na and K feldspar 
crystals of granitic and gneissic rocks [and pegmatite] weathered to kaolin minerals: 
primary minerals of the gabbro weathered to montmorillonite. Significant 
differences in cation exchange capacities and exchangeable cations were found to 
be related to the original parent rocks and to the present clay mineralogy. The 
dominant cation in all systems was Al, comprising up to 83 percent of the CEC 
of weathered rock with a large amount of montmorillonite. Although amounts 
of all exchangeable basic cations were small, materials with kaolin clays predominant 
contained more Na, and less Mg and K, than did montmorillonite systems.—from 
Authors’ abstract 


03721 Barth,H. Measuring techniques of parallel-beam-—diffraction micrography, in 
Advances in X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual 
Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, p. 81-90, illus., table, 
1967. 


Two groups of examination methods for diffraction micrography with X-ray are: 
examination with a finely limited, polychromatic or monochromatic X-ray source 
and moving sample, according to Lang et a/; and examination with a parallel-ray 
beam of polychromatic or monochromatic X-rays with fixed sample, in accordance 
with Berg—Barrett et a/. For examination of coarse defects in single-crystalline 
and polycrystalline matter, the parallel_beam method offers a wide scope for studies 
in the physics and applications of single-crystalline and polycrystalline solids. This 
paper, therefore, includes a summary of the methods using collimation systems and 
grating diaphragms. Measuring techniques and results are illustrated with the help 
of reflection and transmission pictures on various crystals.— from Author's abstract 


03753 Bascom, Willard. Mining the ocean depths: GeoScience News, v. |, no. |, 
p. 10-11, 26-28, illus., 1967. 


Prospecting or mining the sea floor beneath rough salt water in exposed ocean areas 
requires special geophysical equipment and sampling tools for each climatic area, 
mineral site, and type of sediment or bedrock. Placer deposits, chemical precipitates, 
and vein or bedded deposits each possess a different prospecting problem. The 
first two are more easily related to known onshore placers or may be chain dredged 
where nodules have been found; a depth between 8 and 50 m is the most conveniently 
mineable. Ancient beach concentrations of heavy minerals may be found at several 
depths below sea level. Various devices for sampling are described briefly including 
the Rockeater developed for the particular problem of diamonds. There is need 
for precise navigational positioning..-GDC 


03991 Baxter, Robert W.; Leisman, Gilbert A. A Pennsylvanian calamitean cone with 
Elaterites triferens spores: Am. Jour. Botany, v. 54, no. 6, p. 748-754, illus., 1967. 
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In 1943, L. R. Wilson described some scattered elater- bearing spores found in a 
Middle Pennsylvanian coal ball from What Cheer, lowa, as Elaterites triferens. 
The spores, averaging 60 microns in diameter, with a trilete scar on the proximal 
surface and three conspicuous elaters attached to their distal surface, have now been 
found in a fragment of a cone from the same locality. The cone is similar to 
Calamostachys in having whorls of sporangiophores, each with four adaxial 
sporangia, and some secondary xylem at the nodes, but it possibly differs in lacking 
sterile bracts. Authors’ abstract 


03896 Beal, Merrill D. Grand Canyon—The story behind the scenery: Flagstaff, Ariz., 


KC Publications, 38 p., illus., 1967. 


This is a popular account of the history of the rocks of the Grand Canyon from 
Precambrian times, and of the carving of the canyon by the Colorado River in 
the last 10 million years. The history of the Grand Canyon area as indicated by 
the rock record is as follows: (1) lower Precambrian—sediments and volcanic lavas 
deposited, folded, metamorphosed, mountains formed, molten material injected, 
mountains eroded to a plain, (2) Upper Precambrian—-plain submerged, 12,000 feet 
of sediments deposited, molten matevial injected, fault block mountains formed, 
mountains eroded to plain with wedge-shaped remnants, (3) Paleozoic—4,000 feet 
of sediments deposited, eroded at intervals, (4) Mesozoic—4,000-8,000 feet of 
sediments deposited, (5) Cenozoic-Mesozoic rocks eroded, westward drainage of 
Colorado River established, downcutting occurred (volcanism in last million years). 
LLP 


03812 Beals, C. S.; Raffman, A. S. Geological and geophysical studies of Hudson 


Bay, in Canadian Upper Mantle Report, 1967: Canada Geol. Survey Paper 67 
41, p. 196-210, illus., 1967. 


Geological studies carried out in the Hudson Bay area since 1952 are summarized. 
In recent years some magnetic and gravity surveys have been made but no detailed 
seismic data were available until the 1965 Hudson Bay Project, a two-ship survey 
designed to provide a geological and geophysical reconnaissance of Hudson Bay 
and to supplement oceanographic data obtained in a 1961 cruise; a low-level 
aeromagnetic survey was included in the program. Results, to be published in the 
Hudson Bay Centennial Volume, are summarized briefly. The M-discontinuity at 
about 40 km beneath Churchill rises to 30 km east of Ottawa Islands, drops to 
40 km just east of the islands and rises to about 28 km beneath Chesterfield Inlet; 
the latter suggest a lateral change in crust or mantle density and velocity. A general 
conclusion is that the great arc of eastern Hudson Bay is the result of a large 
meteorite impact. A bibliography is included.— VSN 


03738 Beard, D. W.; Proctor, E. M. A method of liquid analyses providing increased 


sensitivity for light elements, in Advances in X-ray analysis, V. 10—Applications 
of X-ray analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, 
Plenum Press, p. 506-519, illus., tables, 1967. 


A method for analyzing solutions using a sample surface directly exposed to the 
primary X-ray beam eliminates the need for the conventional Mylar covered liquid 
cells. Advantages are elimination of scattering of longer wavelength X-rays and 
absorption effects due to the Mylar covering, thereby giving improvement in peak 
to-background ratios and peak intensities for the light elements. This increased 
sensitivity can be used to improve limits of detectability for light elements in 
solutions, broaden the range of practical elemental determinations, and reduce 
counting time for any light element analysis in liquids. A new liquid cell provides 
easily repeatable setting of target-to-sample distance and simplified preparation and 
handling of samples. A comparison between results obtained with conventional 
method and this method is made for typical solution applications.—from Authors’ 
abstract 


03935 Beaumont, Edward C.; Werts, Larry; Read, Charles B. Road log from Gallup 


north through the Chuska Mountains and return, via Window Rock, Lukachukai, 
and Sheep Springs, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona 
and New Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, New 
Mexico Bur. Mines and Mineral Resources, p. 33-56, illus., 1967. 
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The trip covers 232 miles and stops at the McKinley coal mine (in Cretaceous rocks) 
Bonito Canyon, Arizona (to observe the Permian Supai Formation on the 
Precambrian rocks), the Green Knobs volcanic plug, the Dineh bi Keyah oil field 
and Shiprock dike. Details of the geology along the road are included. HRC ; 


03776 Beck, Alan E. Heat flow studies, in Canadian Upper Mantle Report, 1967. 


Canada Geol. Survey Paper 67-41, p. 133-146, illus., table, 1967. 


Heat flow data obtained to date in Canada are summarized in a table: the emphasis 
in the current program is on measurements in clusters of sites over a specific geologic 
terrane. General field and laboratory techniques are summarized briefly. Current 
problems, the direction of future research, and Canadian projects underway or 
completed during the period of this report are summarized. A list of 27 papers 
published between 1963 to 1967 is included.— VSN 


04002 Beck, Charles B.; Bailey, Robert E. Plants of the New Albany Shale—[Pt] 3, 


Chapelia campbelli Gen. N.:_ Am. Jour. Botany, v. 54, no. 8, p. 998-1007, illus 
1967. ia 


A single specimen from the Devonian Falling Run Member of the Sanderson 
Formation in Indiana is the petiole segment from the region just proximal to a 
major branching of the frond; the details of the branching are described. The frond. 
which appears to be a morphologically flattened and modified lateral branch system, 
probably has a calamopityean or a pteridosperm affinity. HRC 


03730 Belt, Roger F. Lang X-ray topographic studies of ruby grown by different 


methods, in Advances in X-ray analysis, V. 10—Applications of X-ray analysis, 
15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, p. 159 
172, illus., table, 1967. 


Crystals of ruby are being grown by seveval standard procedures and wide variations 
in quality and type of defects are indicated. This study is primarily on ruby grown 
from PbO-PbF, fluxes. Samples were sectioned from larger crystals or obtained 
as plates with natural growth faces, and examined in transmission with Mo Kgipi, 
radiation and a Rigaku Denki Lang camera. A severely banded substructure was 
shown due to strain introduced by the flux or chromium segregation. Crystals with 
a visible chromium gradient show fewer bands in regions depleted of chromium. 
When annealing studies were performed on ruby, all banded structure dispersed 
into areas of fine particles with a much higher dislocation content. Recent data 
on sapphire confirmed several tentative conclusions; flux grown crystals have some 
bands due to flux segregation. However, sapphire crystals show higher perfection 
than ruby.—from Author’s abstract 


Bence, A. E. See Hollister, Lincoln S. 03758 


04097 Bennett, Michael A. Exploring Meteor Crater: Pacific Discovery, v. 20, no. 


3, p. 11-15, illus., 1967. 


Meteor Crater, one of the most spectacular examples of a meteorite explosion crater 
on Earth, is well preserved because of its geologically recent age and the semi 
arid climate of Arizona. A group from the California Academy of Sciences spent 
five days studying the crater and collecting meteorites in 1966. The Canyon Diablo 
meteorites, all that remains of the original mass, are siderites; they were scattered 
all over the area by the explosion. The party used magnets and an electronic device 
to locate them, and collected 77 specimens totaling over eight pounds. A diamond 
was found embedded in one specimen.— ESL 


Bergstrom, Robert E. See  Piskin, Kemal. 03707 


03736 Bernstein, F.; Mattson, R. A. Quantitative X-ray emission analysis of magnesium 


through fluorine with X-ray and electron excitation, in Advances in X_ray analysis, 
V. 10—Applications of X-ray analysis, 15th Annual Conf., Univ. Denver, 1966, 
Proc.: New York, Plenum Press, p. 494-505, illus., tables, 1967. 
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The analysis of dry powder samples for magnesium, sodium, and fluorine by X 
ray and electron excitation has been studied. As in the case of heavier elements, 
the form of chemical combination influences the elemental sensitivity; sensitivity 
changes due to self absorption can be adequately predicted using published 
absorption coefficients. Where both absorption and enhancement effects are 
possible, selection of X-ray target or excitation potential can eliminate the 
enhancement problem. Matrix effects were found to be extremely variable and 
unpredictable. Finally, X-ray and electron excitation results are compared for the 
three elements in a series of geological samples. Efficiency of excitation was far 
better for electron excitation, but limits of detectability were lower for X-ray 
excitation due to significantly lower backgrounds.— Authors’ abstract 


03889 Berry, C. R.; Skillman, D. C. Zero-, and one- and two dimensional defects 
in microcrystals of silver bromide, in Crystal growth—Internat. Conf. on Crystal 
Growth, Boston, 1966, Proc.: London and New York, Pergamon Press, p. 807 
811, illus., 1967. 


Small cubes of AgBr are produced by simultaneously adding concentrated solutions 
of AgNO; and KBr to a dilute gelatin solution. These crystals are free of dislocations 
and twin planes; almost no electron trapping is observed. Twinning on (111) planes 
is encouraged by more rapid crystallization or presence of excess bromide ions. 
Growth acceleration occurs only with more than one twin plane in a crystal. Lattice 
defects are determined by incorporation of certain impurities and by presence of 
the crystal surface. Octahedral crystals have a much larger lattice parameter than 
cubes, suggesting neutralization of surface charge by interstitials. Dislocations, 
multiple twinning, and much internal electron trapping are found in crystals which 
have a concentration gradient of incorporated iodide ions. Sites having the smallest 
number of nearest neighbors were preferred for surface reactions.—from Authors’ 
abstract 


03915 Berryhill, H. L., Jr. Late Paleozoic tectonism in eastern United States as 
indicated by Lower Permian rocks in the Allegheny region; base and age of the 
Dunkard Group, in Paleotectonic maps of the Permian System: U.S. Geol. Survey 
Misc. Geol. Inv. Map I-450, text p. 33-36, 1967. 


Late Paleozoic tectonism in the Allegheny region is indicated by the following: (1) 
subsidence continued in early Permian, (2) detritus from rising source areas 
accumulated in a continental embayment, (3) terrestrial sediments indicate 
subsidence was waning, (4) fine- to coarse-grained detrital rocks overlying carbonate 
rocks suggest that the main axis of deposition was shifting northwestward, (5) a 
decrease in uplift during early Permian is suggested by the finer grain size of the 
Dunkard rocks, (6) Dunkard rocks east of the basin axis were folded, and (7) shallow 
dips and decrease in folding toward the northwest indicate that the Dunkard rocks 
were only slightly affected by regional deformation. The boundary of the Dunkard 
Group is considered to be at the top of the Waynesburg coal bed; rocks in the 
lower part of the group are redesignated as Pennsylvanian and Permian.—LLP 


03722 Berryhill, Henry L., Jr. Allegheny region, Chap. A in Paleotectonic investigations 
of the Permian System in the United States: U.S. Geol. Survey Prof. Paper 515, 
p. 1-7, illus., 1967. 


In the Allegheny region rocks of Permian age are found in the Dunkard basin, 
a synclinal area in eastern Ohio, southwestern Pennsylvania, and northwestern West 
Virginia, and in a small area in the George’s Creek basin of western Allegany 
County, Md. In this paper, the nomenclature and age assignments used for the 
Upper Pennsylvanian and Lower Permian rocks are those used before 1962. Rocks 
of the Dunkard Group are divided into the Washington Formation, Late 
Pennsylvanian and Permian age, and the Greene Formation of Early Permian age. 
These rocks are continental deposits thought to have accumulated in lacustrine, 
swamp, fluvial and delta-plain environments.— MST 


Bianchi, W.C. See Haskell, E. E., Jr. 03780 





Bielenstein, H. U. See Charlesworth, H. A. K. 03828 
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04027 Bierhorst, David W. The morphological common denominator of the Order 
Filicales— Psilotaceae, Stromatopteridaceae, and Schizaeaceae [abs.]: Am. Jour 
Botany, v. 54, no. 5, pt. 2, p. 651-652, 1967. ‘ 


04138 Bikerman, Michael. Isotopic studies in the Roskruge Mountains, Pima County 
Arizona: Geol. Soc. America Bull., v. 78, no. 8, p. 1029-1036, illus., tables, 1967. ~’ 


K-Ar dating of 17 samples from 10 igneous rock units provided 23 apparent ages 
which indicate that periodic igneous activity occurred in mid-Cretaceous time 
during the Late Cretaceous-early Tertiary (Laramide) interval, and in mid Tertiary 
time. Biotites, sanidines, plagioclases, and whole rocks were analyzed. Rb-S; 
analyses are provided for eight whole-rock samples... AG 


03930 Blagbrough, John W. Cenozoic geology of the Chuska Mountains, in Guidebook 
of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico — New Mexico Geol. 
Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and 
Mineral Resources, p. 70-77, illus., 1967. 


The mountains are an isolated area of Tertiary sedimentary and volcanic rocks on 
the Colorado Plateau in Arizona and New Mexico. The Pliocene(?) Chuska 
Sandstone rests unconformably upon Cretaceous rocks. The Chuska is intruded 
and overlain by volcanic sanidine trachybasalt. Landslide and solifluction features 
are evident, as are three erosion surfaces: a pre Chuska surface (the Tsaile), a post 
Chuska-pre volcanic surface (Hopi Buttes), and the post volcanic surface (the 
Tunitcha). A geologic sketch map is included. HRC 


04243 Blake, Daniel Bryan. Skeletal structures in selected asteroids of the order 
Phanerozonia [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 231B 
232B, 1967. 


04047 Blanco, Abel J.; Hoidale, G. B. Minerals in the atmosphere, a study by infrared 
absorption spectroscopy [abs.], in Guidebook of Defiance Zuni-Mt. Taylor region, 
Arizona and New Mexico—New Mexico Geol. Soc., 18th Field Conf. 1967: 
Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 225, 1967. 


04170 Bloss, F. Donald; Frenzel, Gerhard; Robinson, Paul D. Reducing preferred 
orientation in diffractometer samples: Am. Mineralogist, v. 52, nos. 7-8, p. 1243 
1247, illus., 1967. 


A layer of powdered sample is sprayed with plastic from an aerosol can, sieved, 
and sprinkled on cement-covered plastic film on a standard aluminum sample 
holder, to minimize preferred orientation. Resultant X-ray patterns are similar to 
those from samples prepared by the more complicated Flérke-Saalfeld method and 
show less preferred orientation than the smear mount, normal packed mount, or 
packed mount of plastic-sprayed powder. BCH 


Bloss, F. Donald. See Frenzel, Gerhard. 04194 


03711 Bogardi, John L. European concepts of sediment transportation— Errata to paper 
4195, 1965: Am. Soc. Civil Engineers Proc., v. 93, paper 5543, Jour. Hydraulics 
Div., No. HY 6, p. 422, 1967. 


04137 Bonham-Carter, G. F.; Sutherland, Alex J. Diffusion and settling of a suspended 
sediment at river mouths [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 5], 
no. 10, p. 2162, 1967. 


03748 Bonse, U. K.; Hart, M.; Newkirk, J. B. X-ray diffraction topography, in 
Advances in X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual 
Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, p. 1-8, illus., table, 
1967. 


This review of the most useful X-ray diffraction techniques summarizes elements 
of the various methods and compares their respective features and limitations. 
Contrary to microradiographic methods, in which image contrast is due entirely 
to variations in X-ray absorption from point to point in the specimen, X-ray 
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diffraction topography is concerned with point to-point variations in directions or 
intensities of X-rays diffracted by crystals; from these variations the defect structure 
of the crystal may be examined. Methods that mainly measure local variations 
in the direction of the diffracted beam are useful for detection of gross 
misorientations such as subgrains or grains. Intensity mapping methods are chiefly 
concerned with individual defects such as dislocations, stacking faults, etc. In. both 
groups there are experimental arrangements with both Laue-case and Bragg-case 
geometry.from A uthors’ abstract 


04145 Boorman, Roy S. Subsolidus studies in the ZnS-FeS-FeS, system: Econ. 
Geology, v. 62, no. 5, p. 614-631, illus., tables, 1967. 


Precipitation and fluxing of sulfides with salts make it possible to study subsolidus 
relations at temperatures lower than those previously attained. The composition 
of sphalerite in equilibrium with pyrite and pyrrhotite is essentially constant at about 
20.8 mole percent FeS from 580°C to the pyrrhotite inversion, somewhere below 
300°C, and the solvus does not show a reversal of slope. Over the range of geologic 
interest below 600°C, therefore, the assemblage pyrite-hexagonal pyrrhotite 

sphalerite is unsuitable for geothermometry.—_WSW 


03765 Bostock, H. H. Geological notes, Itchen Lake map-area, District of Mackenzie: 
Canada Geol. Survey Paper 66-24, 13 p., illus., table, geol. map, 1967. 


Rocks of the Yellowknife Group (early Precambrian) dip steeply in a broad 
northeast-trending belt, which may form part of a major syncline. Basic and some 
acid volcanic rocks with quartz-biotite and quartz-amphibole gneisses are present 
in the lower part of the group; knotted schist and graywacke predominate in the 
upper part. Gold and sulfides are associated with amphibolite bodies in the knotted 
schists along the northwest margin of the belt. Plutonic granite and gabbro, and 
lit-par-lit gneisses and other hybrid rocks border the Yellowknife belt; K-Ar ages 
are 2,075-2,350 m.y. Mostly flat lying slate, argillite, and quartzite in the basin 
of Rockinghorse Lake are correlated with the lower units of the Proterozoic 
Goulburn Group at Contwoyto Lake. Diabase and gabbro dikes cut all the rocks, 
and sills of similar rock, K—Ar dated at 1,555 m.y., transect the Goulburn rocks. 
VMJ 


Boudreaux, Joseph E. See Hay, William W. 04124 


04284 Bowling, Leslie. Why and whither Gulf Coast Association of Geological 
Societies? [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2162, 
1967. 


04031 Bradley, W.H. Two aquatic fungi (Chytridiales) of Eocene age from the Green 
River Formation of Wyoming: Am. Jour. Botany, v. 54, no. 5, pt. 1, p. 577-582, 
illus., 1967. 


Sporangia of Entophlyctis willoughbyi and Pleotrachelus askaulos from oil wells in 
Sweetwater County are described and illustrated. They are “mummified” and 
unusually well-preserved in an organic matrix. Details of their growth and unusual 
preservation are discussed. They have been dessicated and have been reduced from 
perhaps 50 microns in diameter to 12. HRC 


Breed, CarolS. See McKee, Edwin D. 03633 
Breed, William J. See McKee, Edwin D. 03633 


03903 Brenner, Gilbert J. Early angiosperm pollen differentiation in the Albian to 
Cenomanian deposits of Delaware (U.S.A.), in Palaeophytic and Mesophytic 
palynology—Internat. Conf. Palynology, 2d, Utrecht, 1966: Rev. Palaeobotany and 
Palynology, v. 1, nos. 1-4 (spec. vol.), p. 219-227, illus., 1967. 


This study is part of a larger research project investigating the history and 
development of early angiosperm microfloras in North America. Cores examined 
extend from 165 feet below the surface to 755 feet in weathered basement. 
Sporomorphs in samples from 755-365 feet correlate these beds with the Patapsco 
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Formation, Albian, and represent a pteridophyte-gymnosperm complex, At 365 
feet, a radical change takes place; over 60 percent of the specimens are small retipilate 
tricolpates, with some prolate and oblate tricolpates also occurring. This microflora 
correlates with the lower Raritan, Cenomanian, of New Jersey. This see 
positional sequence proves that the Raritan and Patapsco are not time equivalent 
The first occurrence of tricolporates at the base of the Raritan and triporates higher 
up show the rapid differentiation of angiosperms taking place at this time.— ESL 


03985 Brett, C. Everett. Upper Cretaceous equivalents in Georgia and the Carolinas 


in Geology of the coastal plain of Alabama—Geol. Soc. America, 80th Ann. Mtg 
New Orleans, La., 1967, Guidebook, Field Trip No. 1: University, Ala., Alabama 
Geol. Soc., p. 18-25, illus., 1967. 


The predominant limestones and calcareous sandstones of western and central 
Alabama grade into primarily sand units in*the Chattahoochee Valley along the 
Alabama-Georgia border. The units recognized by Eargle (1955) in western Georgia 
are briefly reviewed. In central Georgia, east of the Ocmulgee River at Macon 
the dominantly marine sands grade into the fluvial Middendorf Formation (Snipes, 
1965), which extends into South and North Carolina, where it is overlain by 
progressively marine formations. Beneath the Middendorf and Black Creek 
Formations in North Carolina is a Lower Cretaceous(?) wedge called the Cape Fear 
Formation (Heron, 1958), not recognized outside of that State. A broad low arch 
between Georgia and South Carolina divides the Late Cretaceous coastal deposition 
into the Atlantic and Gulf sections. GDC 


04003 Brewbaker, James L. The distribution and phylogenetic significance of binucleate 


and trinucleate pollen grains in the angiosperms: Am. Jour. Botany, v. 54, no, 
9, p. 1069-1083, illus., tables, 1967. 


Pollen-grain cytology of over 2,000 angiosperm species is summarized. Seventy 
percent release their pollen in the binucleate stage, and none sheds both types, 
All phylogenetically primitive taxa are binucleate, the trinucleate condition 
apparently appearing several times independently during geological history in 
different stocks. A group of physiological differences which distinguish the 
binucleates and trinucleates are reviewed in relation to survival and possible selective 
advantages of the trinucleate mutants. The significance of the binucleate pollen 
grain in the origin and evolution of flowering plants is discussed.—from Author's 
abstract 


Brindley,G.W. See Poncelet,G. M. 04161 


04196 Broida, Saul. Interpretation of geostrophy in the Straits of Florida [abs.]: 


Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 279B, 1967. 


03857 Brokaw, Arnold L. Geologic map and sections of the Ely quadrangle, White 


Pine County, Nevada: U.S. Geol. Survey Geol. Quad. Map GQ-697, scale 1:24,000, 
sections, 1967. 


03940 Bromery, Randolph W.; Griscom, Andrew. Aeromagnetic and_ generalized 


geologic map of southeastern Pennsylvania: U.S. Geol. Survey Geophys. Inv. Map 
GP-577, 2 sheets, scale 1:125,000, text, 1967. 


Data for anomalies associated with Precambrian rocks are given for the Reading 
Prong, eastern Piedmont, and Buckingham, Phoenixville-Honeybrook, Hanover 
York, and South Mountain areas. The northern border of the Glenarm Series area 
has few magnetic anomalies, but south of this zone the same rocks are characterized 
by pronounced northeast-trending linear anomalies, except for ai abrupt 
interruption south of C6atesville. Paleozoic strata trend northeast across the 
southern portion of the mapped area, and in general these sedimentary rocks are 
nonmagnetic. Interpretation of anomalies associated with Triassic rocks are given 
for the Quakertown-Boyertown, Reading-Morgantown, Cornwall- Middletown, 
Gettysburg-Dillsburg, and Buckingham areas; these rocks are the most important 
economically because of association of extensive magnetite ore deposits with the 
diabase intrusions. MCM 
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03941 Bromery, Randolph W. Aecromagnetic map of Baltimore County and Baltimore 
City, Maryland: U.S. Geol. Survey Geophys. Inv. Map GP-613, scale 1:62,500, 
1967. 


03942 Bromery, Randolph W. Simple Bouguer gravity map of Baltimore County and 
Baltimore City, Maryland: U.S. Geol. Survey Geophys. Inv. Map GP-614, scale 
1:62,500, 1967. 


03861 Brooker, Elmer W. Strain energy and behaviour of overconsolidated soils [with 
~~ French abs.]: Canadian Geotech. Jour., v. 4, no. 3, p. 326-333, illus., tables, 1967. 


Bjerrum [1965] recently presented a strain energy hypothesis which explains 
qualitatively the behaviour of over consolidated clays and the phenomena of long 
term slope failures in these soils. Quantitative evidence, gathered from a series of 
large-scale consolidation tests, is presented here which supports the strain energy 
hypothesis. The coefficient of earth pressure at rest was found to be a function 
of strain energy at a given value of OCR. It is also shown that the degree of 
disintegration of overconsolidated soils during a slaking test is related to strain 
energy. It is inferred from the results that mineralogy and the capacity of a soil 
to adsorb strain energy are related. The evidence suggests that certain physico 
chemical properties may be quantitatively related to mechanical properties through 
the concept of strain energy.— Author’s abstract 


04131 Brooks, H. K.; Conklin, C. V. Marine and terrestrial Pliocene and Pleistocene 
deposits of Florida [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, 
p. 2162-2163, 1967. 


Brooks, R.R. See _ Presley, B. J. 03855 


04132 Brooner, Frank I., Jr. Shale diapirs of Lower Texas Gulf Coast as typified by 
North LaWard diapir [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 
10, p. 2163, 1967. 


Brown, Henry S. See Fullagar, Paul D. 04154 


03816 Brown, Jerry. Tundra soils formed over ice wedges, northern Alaska: Soil Sci. 
Soc. America Proc., v. 31, no. 5, p. 686-691, illus., tables, 1967. 


The physical and chemical properties of tundra soils overlying ice wedges are 
determined and the role of ice wedge growth in the genesis of these soils is evaluated. 
Ice wedges form in perennially frozen ground as a result of repetitive winter cracking 
of the ground and filling in by ice. A thin layer of soil is isolated over the enlarging 
wedge in narrow depressions which result in polygonal ground. The soil thaws 
seasonally from the surface downward and freezes from both top and bottom. 
Accompanying moisture migration results in a dehydrated midsection. No 
significant migration of cations or mineral grains was observed in a 70-cm deep 
tundra soil. The ice wedges are subjected to melting which creates new soil 
environments. Evidence of these changes has been traced over a 14,000-year period 
at Barrow, Alaska.— Author’s abstract 


04177 Brownlow, Arthur H.; Mohsen, Lotfi; Al-Hashimi, Abdul Razak. Abundance and 
distribution of trace metals in the Philipsburg and Boulder batholiths, Montana 
[abs.]: Econ. Geology, v. 62, no. 6, p. 867, 1967. 


Bryant,W.R. See Jones, B. R. 04125 


03825 Burke, J. J. A new Endelocrinus from the Brush Creek Limestone 
(Pennsylvanian) of Pennsylvania: Carnegie Mus. Annals, v. 39, art. 4, p. 75-83, 
illus., 1967. 


Endelocrinus murrysvillensis, n.sp., an erisocrinid crinoid, is described from the 
holotype found west of Murrysville, Pa. The crown is fairly complete and most 
of the arms are preserved. The plates are well preserved on the dorsal cup, to 
which part of the stem is attached. Arm structure is uniserial throughout; in other 
species of this genus, arms are uniserial in the lower part of their length (early in 
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life) and biserial in the upper part (later in life); in E. undulatus, they are ess 


sada : ; ae : % ential 
biserial throughout as in Delocrinus. Additional evidence from Pennsylvanian ~ T 
Permian species of Stellarocrinus and Triassic Encrinus suggests that neoteny Was n 
a factor in evolution of arm structure, and that some crinoids with completely 
uniserial arms might have been derived from ancestors with biserial arms. VM] — 04179 
l 
04108 Burke, J. J. Tegmen roof of Plaxocrinus mooresi (Whitfield): Ohio Jour, §¢j 6 
v. 67, no. 5, p. 298-301, illus., 1967. ? 
‘ : : : . 03718 
The specimens, from the Putnam Hill Limestone, Pennsylvanian, in Hocking 
County, Ohio, show the roof of the tegmen to be flat and to be composed of 14 I 
small polygonal plates encircled by ten large spines projecting laterally and in contact 
with each other.—-HRC 
04172 Burns, Allan F.; White, Joe L. A micro method for determination of cation 0364. 
exchange capacity of clays by infrared spectroscopy: Am. Mineralogist, v, 52. Nos. ( 
7-8, p. 1250-1251, illus., 1967. 

: : ; ; 0364: 
Infrared absorption spectra may be used to measure NH, cation exchanged in very | 
small quantities of clay.—_ MLS 7 

Burns, Roger G. See Bancroft, G. Michael. 04195 0364 

Buschbach, T.C. See Willman, H. B. 04022 

Butterfield, David. See Hodges, Arthur L., Jr. 04094 0364 

Butterfield, David. See Hodges, Arthur L., Jr. 04095 

04171 Butterill, J. D.; Nickel, E. H. The effect of surface properties on refractive index 0364 
determination by the Brewster angle method: Am. Mineralogist, v. 52, nos. 7 
8, p. 1247-1250, table, 1967. 
The refractive indices of minerals can be obtained from the maximum angle of 036: 


polarization. This method has been checked for non-opaque minerals of known 
indices and found generally reliable. Sphalerite is an exception; its refractive index 
is lower than that obtained by the immersion method and decreases with age. The 
discrepancy may be caused by oxidation of the polished surface, forming a partial 036 
coating of ZnO. The Brewster angle method should be used on sulfide minerals 
only with caution.— EZ 


03958 Byers, F. M., Jr.; Cummings, David. Geologic map of the Scrugham Peak 036 
quadrangle, Nye County, Nevada: U.S. Geol. Survey Geol. Quad. Map GQ-695, 
scale 1:24,000, sections, 1967. 

Cabri, L. J. See Keys, J. D. 04183 036 


04178 Cadigan, Robert A. Variation in mercury content, Navajo Sandstone, Colorado 
Plateau region [abs.]: Econ. Geology, v. 62, no. 6, p. 867-868, 1967. 


03¢ 
03888 Cahn, J. W. On the morphological stability of growing crystals, in Crystal 
growth Internat. Conf, on Crystal Growth, Boston, 1966, Proc.: London and New 
York, Pergamon Press, p. 681-690, illus., 1967. 03 


The Mullins and Sekerka formula for morphologic stability of a growing particle 
leads to two terms. The first, originating from the diffusion field, results in 
instability; the second, originating from the effect of surface free energy on the 03 
boundary condition, stabilizes the crystal. Other stabilizing factors in the boundary 
conditions that would be encountered in real crystals are examined, with the 
following results: The slightly anisotropic surface tension does not result in a stable 03 
particle as long as there is no interface kinetics term, and the interface kinetics term 
stabilizes the particle until it reaches a size for diffusion control. This is true 
regardless of surface tension anisotropy. Of interest are polyhedral crystals which 03 
continue to grow until the center of a polygonal face approaches equilibrium. 
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Thereafter the center cannot keep up with the periphery and a hopper or dendrite 
morphology is predicted.—from Author’s abstract 


04179 Cahoon, Bobby G.  Wallrock alteration at the Temperly-Thompson deposit, 
ee Valley lead-zine district, Wisconsin [abs.]: Econ. Geology, v. 
62, no. 6, p. 868, 1967. 


03718 Camp, Charles L.; Clemens, William A.; Gregory, Joseph T.; Savage, Donald E. 
i Ruben Arthur Stirton, 1901-1966: Jour. Mammalogy, v. 48, no. 2, p. 298-305, 
portrait, 1967. 


Campbell, F. A. See Ryznar, G. 04148 


03643 Canada Geological Survey. Aecromagnetic map, Hearst, District of Cochrane, 
Ontario: Canada Geol. Survey Geophysics Paper 3934, scale 1:63,360, 1967. 


03644 Canada Geological Survey. Aeromagnetic map, Hanlan Lake, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3935, scale 1:63,360, 
i967. 


03645 Canada Geological Survey. Aeromagnetic map, Sheet 42 J/4, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3936, scale 1:63,360, 
1967. 


03646 Canada Geological Survey. Aecromagnetic map, Sheet 42 J/5, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3937, scale 1:63,360, 
1967. 


03647 Canada Geological Survey. Aeromagnetic map, Sheet 42 J/12, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3938, scale 1:63,360, 
1967. 


03648 Canada Geological Survey. Aeromagnetic map, Pledger Lake, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3939, scale 1:63,360, 
1967. 


03649 Canada Geological Survey. Aeromagnetic map, Awagakama River, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3940, scale 1:63,360, 
1967. 


03650 Canada Geological Survey. Aeromagnetic map, Chemahagan River, Districts of 
Kenora and Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3941, scale 
1:63,360, 1967. 


03651 Canada Geological Survey. Aecromagnetic map, Sheet 42 O/12, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3942, scale 1:63,360, 
1967. 


03652 Canada Geological Survey. Aeromagnetic map, Sheet 42 O/13, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3943, scale 1:63,360, 
1967. 


03653 Canada Geological Survey. Aeromagnetic map, Sheet 43 B/4, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3944, scale 1:63,360, 1967. 


03654 Canada Geological Survey. Aeromagnetic map, Sheet 43 B/5, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3945, scale 1:63,360, 1967. 


03656 Canada Geological Survey. Aeromagnetic map, Mattice, District of Cochrane, 
Ontario: Canada Geol. Survey Geophysics Paper 3957, scale 1:63,360, 1967. 


03657 Canada Geological Survey. Aeromagnetic map, Shannon Lake, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3958, scale 1:63,360, 
1967. 
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03658 Canada Geological Survey. Aeromagnetic map, Thunder House Falls, 
of Cochrane, Ontario: Canada Geol. Survey Geophysics Pz 
1967. 


1 District 
iper 3959, scale 1:63,360, 


03659 Canada Geological Survey. Aeromagnetic map, Sheet 42 J/6, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3960, scale 1:63 360 
1967. 7 


03660 Canada Geological Survey. Aeromagnetic map, Sheet 42 J/I1, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3961, scale 1:63 360 
1967. Citi 


03661 Canada Geological Survey. Aeromagnetic map, Sheet 42 J/14, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3962, scale 1:63,360 
1967. , 


03662 Canada Geological Survey. Aeromagnetic map, Sheet 42 O/3, District of 
Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3963, scale 1:63,360 
1967. X 


03663 Canada Geological Survey. Aeromagnetic map, Ghost River, Districts of Kenora 
and Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3964, scale 
1:63,360, 1967. 


03664 Canada Geological Survey. Aeromagnetic map, Norran Island, Districts of 
Kenora and Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3965, scale 
1:63,360, 1967. 


03665 Canada Geological Survey. Aeromagnetic map, Sheet 42 O/14, Districts of 
Kenora and Cochrane, Ontario: Canada Geol. Survey Geophysics Paper 3966, scale 
1:63,360, 1967. 


03666 Canada Geological Survey. Aeromagnetic map, Sheet 43 B/3, District of Kenora. 
Ontario: Canada Geol. Survey Geophysics Paper 3967, scaie 1:63,360, 1967. 


03667 Canada Geological Survey. Aeromagnetic map, Sheet 43 B/6, District of Kenora, 
Ontario: Canada Geol. Survey Geophysics Paper 3968, scale 1:63,360, 1967. 


03668 Canada Geological Survey. Aeromagnetic map, Sheet 43 B/11, District of 
Kenora, Ontario: Canada Geol. Survey Geophysics Paper 3969, scale 1:63,360, 
1967. 


03669 Canada Geological Survey. Aeromagnetic map, Destruction Bay, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4312, scale 1:63,360, 1967. 


03670 Canada Geological Survey. Aecromagnetic map, Burwash Landing, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4313, scale 1:63,360, 1967. 


03671 Canada Geological Survey. Aeromagnetic map, Serpenthead Lake, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4314, scale 1:63,360, 1967. 


03672 Canada Geological Survey. Aeromagnetic map, Redtail Lake, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 4315, scale 1:63,360, 1967. 


03673 Canada Geological Survey. Aeromagnetic map, Onion Creek, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 4316, scale 1:63,360, 1967. 


03674 Canada Geological Survey. Aeromagnetic map, Mount Pattison, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4317, scale 1:63,360, 1967. 


03675 Canada Geological Survey. Aeromagnetic map, Colorado Creek, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4318, scale 1:63,360, 1967. 


03676 Canada Geological Survey. Aeromagnetic map, Britannia Creek, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4319, scale 1:63,360, 1967. 
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03677 Canada Geological Survey. Aeromagnetic map, Scroggie Creek, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 4320, scale 1:63,360, 1967. 


03678 Canada Geological Survey. Aeromagnetic map, Black Hills Creek, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4321, scale 1:63,360, 1967. 


03679 Canada Geological Survey. Aeromagnetic map, Granville, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 4322, scale 1:63,360, 1967. 


03680 Canada Geological Survey. Aeromagnetic map, Flat Creek, Yukon Territory: 
~~ Canada Geol. Survey Geophysics Paper 4323, scale 1:63,360, 1967. 


03681 Canada Geological Survey. Aeromagnetic map, Rabbit Creek, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 4324, scale 1:63,360, 1967. 


03682 Canada Geological Survey. Aeromagnetic map, Tombstone River, Yukon 
Territory: Canada Geol. Survey Geophysics Paper 4325, scale 1:63,360, 1967. 


03683 Canada Geological Survey. Aeromagnetic map, Swan Lakes, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4587, scale 1:63,360, 1967. 


03684 Canada Geological Survey. Aeromagnetic map, Randall River, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4588, scale 1:63,360, 1967. 


03685 Canada Geological Survey. Aeromagnetic map, Meyakumew Lake, 
Saskatchewan: Canada Geol. Survey Geophysics Paper 4589, scale 1:63,360, 1967. 
03686 Canada Geological Survey. Aeromagnetic map, Meeyomoot Bay, Saskatchewan: 

Canada Geol. Survey Geophysics Paper 4590, scale 1:63,360, 1967. 


03687 Canada Geological Survey. Aeromagnetic map, Wapawekka Lake West, 
Saskatchewan: Canada Geol. Survey Geophysics Paper 4591, scale 1:63,360, 1967. 


03688 Canada Geological Survey. Aeromagnetic map, Wapawekka Lake East, 
Saskatchewan: Canada Geol. Survey Geophysics Paper 4592, scale 1:63,360, 1967. 


03689 Canada Geological Survey. Aeromagnetic map, Oskikebuk Lake, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4593, scale 1:63,360, 1967. 


03690 Canada Geological Survey. Aeromagnetic map, Viney Lake, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4594, scale 1:63,360, 1967. 


03691 Canada Geological Survey. Aeromagnetic map, Birch Portage, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4595, scale 1:63,360, 1967. 


03692 Canada Geological Survey. Aeromagnetic map, Annabel Lake, Saskatchewan: 
Canada Geol. Survey Geophysics Paper 4596, scale 1:63,360, 1967. 


03693 Canada Geological Survey. Aeromagnetic map, Whitehorse, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 7003, scale 1:253,440, 1967. 


03694 Canada Geological Survey. Aeromagnetic map, Laberge, Yukon Territory: 
Canada Geol. Survey Geophysics Paper 7004, scale 1:253,440, 1967. 


03695 Canada Geological Survey. Aeromagnetic map, Pointe du Bois, Manitoba 
Ontario: Canada Geol. Survey Geophysics Paper 7124, scale 1:253,440, 1967. 


03696 Canada Geological Survey. Aecromagnetic map, Cross Lake, Manitoba: Canada 
Geol. Survey Geophysics Paper 7131, scale 1:253,440, 1967. 


03697 Canada Geological Survey. Aeromagnetic map, Carroll Lake, Manitoba—Ontario: 
Canada Geol. Survey Geophysics Paper 7266, scale 1:253,440, 1967. 


03698 Canada Geological Survey. Aecromagnetic map, Deer Lake, Manitoba-Ontario: 
Canada Geol. Survey Geophysics Paper 7267, scale 1:253,440, 1967. 
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03699 Canada Geological Survey. Aeromagnetic map, Makoop Lake, Ontario: Canad; 
Geol. Survey Geophysics Paper 7272, scale 1:253,440, 1967. . 
03700 Canada Geological Survey. Aeromagnetic map, Opasquia Lake, Ontario 

Manitoba: Canada Geol. Survey Geophysics Paper 7273, scale 1:253,440, 1967, 


03701 Canada Geological Survey. Aeromagnetic map, Island Lake, Manitoba Ontario 
Canada Geol. Survey Geophysics Paper 7274, scale 1:253,440, 1967. 


03702 Canada Geological Survey. Aeromagnetic map, Thorne River, Ontario 
Manitoba: Canada Geol. Survey Geophysics Paper 7279, scale 1:253,440, 1967. 


03703 Canada Geological Survey. Aeromagnetic map, Stull Lake, Manitoba-Ontario: 
Canada Geol. Survey Geophysics Paper 7280, scale 1:253,440, 1967. 


03704 Canada Geological Survey. Aeromagnetic map, Sturgeon Lake, Manitoba 
Ontario: Canada Geol. Survey Geophysics Paper 7285, scale 1:253,440, 1967. 


Cantwell, T. See Madden, T. R. 04080 


03629 Carlson, C. E. Triassic- Jurassic of Alberta, Saskatchewan, Manitoba, Montana. 
and North Dakota [abs.]; Am. Assoc. Petroleum Geologists Bull., v. 51, no, 9. 
p. 1899, 1967. 


03799 Carlson, H. D. Deloro township, District of Cochrane: Ontario Dept. Mines 
Prelim. Geol. Map P. 342, scale | in. to 1/4 mi., revised 1967; originally published 
1966. 


Carroll, Roderick D. See Scott, James H. 03641 


03911 Cater, F. W. Salt anticlines of the Paradox basin, in Paleotectonic maps of 
the Permian System: U.S. Geol. Survey Misc. Geol. Inv. Map I-450, text p. 44 
47, illus., 1967. 


Salt anticlines in the Paradox basin of southeastern Utah and southwestern Colorado 
form a northwest-trending belt about 110 miles long and 25-30 miles wide along 
the southwest front of the present Uncompahgre Plateau. The major salt anticlines 
are unlike the salt domes of the Gulf region in that they are elongate, having salt 
cores 2-6 miles wide and 30-70 miles long. They occupy the deep troughlike 
northeastern part of the Paradox basin of Pennsylvanian age, in which the thick 
evaporite deposits (mainly halite) of the Paradox Member of the Hermosa 
Formation accumulated.—from Author’s abstract 


03946 Cater, Fred W.; Crowder, Dwight F. Geologic map of the Holden quadrangle, 
Snohomish and Chelan Counties, Washington: U.S. Geol. Survey Geol. Quad. Map 
GQ- 646, scale 1:62,500, sections, 1967. 


Chao,G. Y. See Hounslow, A. W. 04221 


03828 Charlesworth, H. A. K.; Weiner, J. L.; Akehurst, A. J.; Bielenstein, H. U.; Evans, 
C. R.; Griffiths, R. E.; Remington, D. B.; Stauffer, M. R.; Steiner, J. Precambrian 
geology of the Jasper region, Alberta: Research Council Alberta Bull. 23, 74 p., 
illus., tables, geol. maps, 1967. 


The Precambrian Miette Group is here divided into the Meadow Creek Formation, 
only 130 feet exposed; Old Fort Point Formation with four members described; 
the Wynd Formation whose lithology and sedimentary structures are described. 
The Jasper Formation is here called the basal member of the Cambrian Gog Group 
All were deltaic or shallow-sea deposits, derived from a metamorphic and igneous 
source to the northeast. During the Rocky Mtn. orogeny, Miette strata were tightly 
folded and faulted, but folds appear to die out in the upper Wynd, as in the Gog 
Group they are more open and widely spaced. Most of the Miette belongs to the 
quartz-albite-chlorite-muscovite subfacies. Major metamorphic reactions are 
described. K-Ar ages range from 1,770 to 69 m.y., intermediate between the age 
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of source rocks and of orogeny. Geologic maps of Jasper and vicinity, and Geikie 
Siding accompany the report. ESL 


03878 Charvat, F. Rs Smith, J. C.; Nestor, 0. H. Characteristics of large ruby crystals 

: grown by the Czochralski technique, in Crystal growth—Internat. Conf.,on Crystal 
Growth, Boston, 1966, Proc.: London and New York, Pergamon Press, p. 45 
50, illus., 1967. 


Czochralski ruby, at present, is typified by high crystallographic perfection, low 
dislocation count, and very low concentration of scattering centers. A central core, 
usually of higher chrome content, is a less desirable characteristic. Further 
improvement of optical quality must be sought by reducing the radial chromium 
gradient and radial stress.—from Authors’ conclusion 


04285 Cheetham, Alan H. Paleoclimatic significance of bryozoa Metrarabdotos [abs.}: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2163, 1967. 


04157 Cheney, Eric S.; Patton, Thomas C. Origin of the bedrock values of placer 
deposits: Econ. Geology, v. 62, no. 6, p. 852-853, 1967. 


The deep scouring that takes place during extreme floods suggests a reasonable 
explanation of how heavy minerals work their way to bedrock below thick 
sedimentary covers.--WSW 


Cheney, Thomas M. See Sheldon, Richard P. 03723 


(3933. Chenoweth, William L. The uranium deposits of the Lukachukai Mountains, 
Arizona, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New 
Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New 
Mexico Bur. Mines and Mineral Resources, p. 78~85, illus., 1967. 


The Salt Wash Member of the Morrison Formation is a terrestrial sandstone with 
a small bit of intercalated siltstone and claystone. Tyuyamunite, the chief ore 
mineral, is irregularly disseminated, concentrated in lenses, or distributed in bands, 
and may serve as cement or just coat the grains; it also replaces calcite and carbon. 
The ore concentrations are oriented parallel to the paleostream flow directions and 
may be up to 350 feet long and 1/3 as wide. A map shows sedimentary trends, 
structure contours on the base of the Salt Wash Member, and mine locations. 
HRC 


03926 Chidester, A. H.; Hatch, N. L., Jr.; Osberg, P. H.; Norton, S. A.; Hartshorn, 
J.H. Geologic map of the Rowe quadrangle, Franklin and Berkshire Counties, 
Massachusetts, and Bennington and Windham Counties, Vermont: U.S. Geol. 
Survey Geol. Quad. Map GQ 642, scale 1:24,000, sections, text, 1967. 


Mineral resources of the Rowe quadrangle comprise sand and gravel, talc, steatite, 
serpentinite, sulfide deposits, and marble: all except serpentinite have been exploited 
commercially in the past. Sand and gravel are dug currently, mainly from the 
Deerfield River valley; deposits are in alluvium in terraces along stream valleys in 
several areas. Glacial till, suitable for some uses, covers most highland areas and 
valley walls. Thirteen bodies of ultramafic rock, all containing talc, range in exposed 
size from 10 feet wide and a few tens of feet long to 800 feet wide and 3,500 feet 
long; estimated reserves may be 2,000,000 tons. Serpentinite, varying from highly 
schistose to massive, contains variable but abundant amounts of sulfides, magnetite, 
and magnesite. Two sulfide deposits have been mined for copper; marble was 
quarried, probably in the latter 19th century.MCM 


04010 Chmelik, Frank B. Electro osmotic core cutting: Marine Geology, v. 5, no. 
4, p. 321-325, illus., 1967. 


The application of the principle of electro-osmosis for cutting unconsolidated or 
poorly consolidated pelitic sedimentary samples offers a simple means of reducing 
distortion during handling in the laboratory. The effect in a clay mass of the forced 
migration of interstitial fluid from positive to negative electrodes is used to lubricate 
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continuously a cutting blade and thus facilitate slicing of clay. Types of pow 
sources and cutting devices, and techniques of cutting are discussed. VSN ’ 


Churgin, James. See Weiss, Martin. 04106 


04004 Clanton, Hoyle W. Successful prediction and performance in waterflooding 


Wesson Hogg Sand unit: Jour. Petroleum Technology, v. 19, no. 1, p. 35-40 illus 
1967. Tree 


A brief description of the geology of the area is given in an otherwise Purely 
engineering report. The Hogg Sand is a part of the Lower Cretaceous Pine Island 
subsurface formation in the Wesson oil field of Arkansas. It is a submarine bar 
deposit and is very porous, clean, and permeable; it grades abruptly laterally into 
shale and is calcareous at the base. A fault provides the closure on the north 
The width of the bar varies from 1/2 to | mile and the length is over 5 miles. 
An isopach map is included. HRC : 


Clark, Sydney P., Jr. See Toulmin, Priestley, 3d. 04070 
Clegg, Kenneth E. See Willman, H. B. 04022 


Clemens, William A. See Camp, Charles L. 03718 


04102 Clifton, H. Edward; Hubert, Arthur; Phillips, R. Lawrence. Marine sediment 


sample preparation for analysis for low concentrations of fine detrital gold: US. 
Geol. Survey Circ. 545, 11 p., illus., tables, 1967. 


Analyses by atomic absorption for detrital gold in marine, beach, and alluvial sands 
from southern Oregon have shown that values from unconcentrated sediment are 
not representative of the initial sample, owing to the “particle sparsity effect” 
whereby the analysis for gold depends largely on occurrence of random flakes of 
gold in the analyzed portion. This effect can be eliminated largely by preparing 
a gold concentrate before analysis; a combination of sieve, gravimetric, and magnetic 
separation, here described, produces a concentrate that yields accurate, reproducible 
analyses of marine and beach sands; with modification to accomodate the more 
variable particle size of the gold, it may also prove effective for analysis of stream 
sediments. VMJ 


04271 Coleman, Robert G. Low-temperature reaction zones and alpine ultramafic rocks 


of California, Oregon, and Washington: U.S. Geol. Survey Bull. 1247, 49 p., illus., 
tables, 1967. 


Metasomatism of rocks associated with alpine-type serpentinites is widespread in 
the Pacific coast area. This metasomatism is related to the process of 
serpentinization and the tectonic history of the ultramafic emplacement. The 
reaction zones are developed along the serpentinite-country rock contacts and in 
tectonic inclusions and dikes contained within serpentinite. Metasomatic alteration 
is produced by a loss of silica to the serpentinite and a concomitant enrichment 
of calcium and magnesium within the reaction zone. The reaction zones develop 
when large portions of ultramafic mantle are tectonically emplaced into the base 
of the crust or are moved tectonically higher into the crust. Serpentinization of 
the ultramafic material is contemporaneous with alteration and _ tectonism. 
Metasomatism represents tectonic contact metamorphism and is not related to 
igneous activity.—_RGC 


Collier, Albert. See Puri, H. S. 04266 


04066 Collins, A. Gene. Geochemistry of some Tertiary and Cretaceous age oil-bearing 


formation waters: Environmental Sci. and Technology, v. 1, no. 9, p. 725-730, 
illus., tables, 1967. 


Some oil-bearing Mississippi and Alabama formation waters were analyzed for 
sodium, calcium, magnesium, chloride, bromide, iodide, bicarbonate, and sulfate 
ions and the origin of the ions and relations to each other and to the environment 
were investigated. The association of all samples with petroleum, and the depth 
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and age of water-bearing rock were known environmental conditions. The data 
were analyzed using a digital computer factor analysis program, and correlations 
were found for several ions and for some ions and their environment. The bromide 
jon provided a means to distinguish Tertiary and Cretaceous age waters.— ESL 


Collinson, Charles. See Willman, H. B. 04022 


03983 Conant, Louis C. The pre-Selma Cretaceous strata, in Geology of the coastal 


plain of Alabama Geol. Soc. America, 80th Ann. Mtg., New Orleans, La., 1967, 
Guidebook, Field Trip No. |: University, Ala., Alabama Geol. Soc., p. 4-11, illus., 


1967. 


Beneath the Selma Group in the coastal plain of Alabama are some 1,000-1,200 
feet of clastic sediments, almost all of Late Cretaceous age. The lower beds, formerly 
the Tuscaloosa Formation, were subdivided in the Mississippi subsurface into four 
units, one of which is marine (McGlothlin, 1944): the upper beds, marine, known 
as the Eutaw Formation, were found to be divisible into two units. All six units 
have been mapped in outcrop, renamed, and correlated, as shown in the 
accompanying stratigraphic section. Their varying characteristics are described 
briefly, and the sequence of deposition summarized.—_GDC 


04277 Condie, Kent C. Oxygen, carbon dioxide, and sulfur fugacities during diagenesis 


and low-grade metamorphism of late Precambrian subgraywackes from northern 
Utah: Am. Mineralogist, v. 52, nos. 7-8, p. 1153-1160, illus., tables, 1967. 


Two or more minerals in the group magnetite, hematite, pyrite, siderite, and graphite 
of apparent diagenetic or low-grade metamorphic origin coexist in late Precambrian 
subgraywackes in northern Utah. If equilibrium was approached between these 
minerals and the pore fluid during diagenesis (25+25°C) and again during 
metamorphism (400+100°C), thermodynamic calculations indicate the following 
increases in oxygen, carbon dioxide, and sulfur fugacities during low-grade 
metamorphism (expressed in orders of magnitude): oxygen fugacity, 35-70; carbon 
dioxide fugacity, 0-9; sulfur fugacity, 20-45. Progressive disappearance of siderite 
and appearance of hematite as a function of metamorphic grade suggest that 
oxidation accompanied metamorphism. — Author’s abstract 


Conklin, C. V. See Brooks, H. K. 04131 
Connor, J.J. See Hinrichs, E. N. 03800 


Coombs, D.S. See Whetten, J. T. 03847 


04098 Cooper, C. G. Experience with the Permian Basin Well Data System: World 


Oil, v. 164, no. 5, p. 82-86, illus., 1967. 


The System makes available to its members a nearly complete record covering an 
entire large area. The drilling, production, and geological data of 135,000 wells 
have been encoded on standard 80 column punch cards. A sample printout of 
well data is included. The System’s format, consisting of 175 items, was embodied 
in 21 card classifications, which are described. A second article (ibid., no. 7, p. 
119-122, 125, 1967) shows actual results of map printouts.— ESL 


03628 Cooper, James B.; Davis, Leon V. General occurrence and quality of ground 


water in Union County, New Mexico: New Mexico Bur. Mines and Mineral 
Resources Ground Water Rept. 8, 168 p., illus., tables, 1967. 


The eastern edge of Union County lies on the High Plateau; the remainder is largely 
flat plains studded with dissected, lava capped plateaus and buttes. The outcropping 
rocks range in age from Triassic to Quaternary. The principal aquifers are the 
Dakota Sandstone and Purgatoire Formation of Cretaceous age and the Ogallala 
Formation of Tertiary age. Ground water obtained from wells and springs is hard; 
chemical quality varies and locally is undesirable for domestic use, but from the 
Ogallala Formation is more uniform. Wells range in depth from 7 to 800 feet, 
and the water levels from above land surface to 634 feet below. Records of 2,083 





04061 Cooper, James B.; West, S. W. Principal aquifers and uses of water 
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wells and 34 springs, and 236 chemical analyses are given, 


| ! as well as logs of 9) 
water wells, oil tests, and exploratory holes in the area. GD¢ - 


Laguna Pueblo and Gallup, Valencia and McKinley Counties, New ee 
Guidebook of Defiance- Zuni Mt. Taylor region, Arizona and New Mexico New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, New Mexico Bur. Mines and 
Mineral Resources, p. 145-149, illus., 1967. 


Five formations, from Permian to Cretaceous in age are discussed and their water 
bearing potential described; none yields more than a few gallons per minute. Local 
supplies come from the stream alluvium in the Rio San Jose and are plentiful f 


eee : ee “ or 
the communities, industries, and irrigation. HRC 


03968 Copeland, Charles W.; Deboo, Phili B. Summary of upper Paleogene and lower 


Neogene stratigraphy of Alabama, in Geology of the coastal plain of Alabama 
Geol. Soc. America, 80th Ann. Mtg., New Orleans, La., 1967, Guidebook, Field 
Trip No. 1: University, Ala., Alabama Geol. Soc., p. 44-46, 1967 


The Oligocene sediments in southwestern Alabama rest with apparent conformity 
upon the calcareous clays and limestones of the upper Eocene. A summary is given 
of Oligocene, Miocene, and Pliocene stratigraphy, taken mainly from the work of 
MacNeil (1944), Toulmin, and the Field Committee (1966); only Oligocene 
formations are studied on the actual field trip. Deposits of both Pliocene and 
Pleistocene may be included in the Citronelle Formation which is described by Reed 
(ibid., p. 49-52)..-GDC 


04156 Corbett, Robert G.; Growitz, Douglas J. Composition of water discharged from 


bituminous coal mines in northern West Virginia: Econ. Geology, v. 62, no. 6, 
p. 848-851, table, 1967. 


Four samples having pH ranging from 3.17 to 5.46, contain high iron, alumina, 
and sulfate, and are characteristic of acid mine drainage. One sample has pH 7.40 
and resembles uncontaminated ground water. Of 13 trace elements sought and 
detected in one of the acid samples, only 4 were detected in the neutral sample. 
Measures to minimize residence time and contact of water with underground 
workings can alleviate deleterious nature of mine drainage. -WSW 


Craig, J.R. See Naldrett, A. J. 04155 


04180 Craig, J. R.; Kullerud, Gunnar. Sulfide melts in the Cu- Fe Pb-S system [abs]: 


Econ. Geology, v. 62, no. 6, p. 868-869, 1967. 


Craighead, Frank C. See Scholl, David W. 04288 


03775 Crawford, William A. Modification of the demonstration stereonet design 


[discussion of “Large diameter demonstration stereonet,” by D. E. Dunn, 1967]: 
Jour. Geol. Education, v. 15, no. 4, p. 161, illus., 1967. 


Disadvantages to the design proposed by Dunn (ibid, no. 1, p. 17, 1967) are: no 
plots may be made near the center of the net, wear of the center hole in the plexiglass 
circle will result in eccentric rotation, and thinness of the plexiglass circle makes 
it difficult to grasp. These disadvantages may be overcome easily by replacing the 
center rotation bearing with two small ball bearings situated along the lower portion 
of the plexiglass circle, and by making the diameter of the plexiglass circle four 
inches oversize and gluing small blocks at intervals around the perimeter of the 
cover.—_ GDC 


Creel, John P. See Roedder, Edwin. 04186 
Cressman, E.R. See Kanizay, S. P. 03858 


Cressman, E.R. See Sheldon, R. P. 03913 
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Cressman, Earle R. See Sheldon, Richard P. 03723 


Cressy, Philip J., Jr. See Shedlovsky, Julian P. 03616 


03997 Cridland, Arthur A. A calamitean cone from the Drywood Shale formation 
. (Pennsylvanian) of Missouri [abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 652, 


1967. 


03999 Cridland, Arthur A. A selaginelloid fossil from the Pennsylvanian of Indiana 
, {abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 652, 1967. 


04000 Cridland, Arthur A. Observations on Alethopteris ambigua [abs.]: Am. Jour. 
Botany, v. 54, no. 5, pt. 2, p. 653, 1967. 


04033. Cridland, Arthur A. Reinterpretation of Monoscolitheca [abs.]: Am. Jour. 
Botany, v. 54, no. 5, pt. 2, p. 653, 1967. 


04035 Cridland, Arthur A. A vascular plant of bryophytic habit [abs.]: Am. Jour. 
Botany, v. 54, no. 5, pt. 2, p. 650, 1967. 


04200 Crompton, A. W.; Hotton, Nicholas, 3d. Functional morphology of the 
masticatory apparatus of two dicynodonts (Reptilia, Therapsida): Postilla, no. 109, 
51 p., illus., tables, 1967. 


Specialized masticatory apparatus of Permian-Triassic dicynodonts is described in 
detail, and its function analyzed by comparison of an archaic form, Emydops, with 
the advanced Lystrosaurus. Dominant movement of the jaw was anteroposterior, 
food being broken up during retraction. In Emydops, cutting took place at the 
beak when the jaw was elevated, then at the dentary teeth as the jaw was retracted. 
In Lystrosaurus, dentary teeth are lacking and the cutting area at the front is 
expanded. This peculiar masticatory apparatus enabled them to invade an 
environment barred to conventional herbivores. The line leading to Lystrosaurus 
probably originated from an Emydops-like form, evolutionary trend being toward 
increasingly effective use of the horizontal component exerted by external adductors. 
However, pristerodonts persisted with little change during most of this interval. 
from Authors’ abstract 


03724 Crosby, Eleanor J. Gulf Coast region, Chap. B in Paleotectonic investigations 
of the Permian System in the United States: U.S. Geol. Survey Prof. Paper 515, 
p. 9-15, illus., 1967. 


In a roughly arcuate area extending from western Mississippi through southern 
Arkansas and northern Louisiana to northeastern Texas, a southward-thickening 
wedge of red mudstone, red and gray sandstone, and some anhydrite is designated 
as the Eagle Mills Formation. It has variously been referred to the Permian, Triassic, 
and Jurassic Systems; in this paper its age is given as Permian(?). The Eagle Mills 
is entirely a subsurface unit. It overlies folded Pennsylvanian and possibly older 
Paleozoic rocks, at least along its north edge, and is overlain by rocks of Jurassic(?), 
Jurassic, and Cretaceous age in successive northward overlappings. Limited 
available data suggest that the Eagle Mills at its south limit may be downfolded 
or faulted against older rocks near the Arkansas Louisiana boundary.—Author’s 
abstract 


Crosby, Eleanor J. See Oriel, Steven S. 03725 


03996 Cross, Aureal T. A coal-ball flora from Pennsylvania [abs.]: Am. Jour. Botany, 
v. 54, no. 5, pt. 2, p. 652, 1967. 


Crowder, Dwight F. See Cater, Fred W. 03946 


04048 Cruft, E. F. The gypsum_anhydrite transition [abs.], in Guidebook of Defiance 

Zuni Mt. Taylor region, Arizona and New Mexico—-New Mexico Geol. Soc., 18th 
Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and Mineral 
Resources, p. 225-226, 1967. 
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Cummings, David. See Byers, F. M., Jr. 03958 
Cunningham, David R. See Scott, James H. 03641 
Dahlem, D.H. See Heinrich, E. William. 03840 
Dahlem, D.H. See Heinrich, E. William. 04084 
04079 Davies, J. C.; Pryslak, A. P. (compilers). Kenora-Fort Frances sheet (geological 


compilation series), Kenora, Rainy River Districts: Ontario Dept. Mines Map 2115 
scale 1:253,440, sections, text, 1967. 


039 
The Kenora- Fort Frances map area contains deposits of antimony, beryl, bismuth 
cesium, copper, feldspar, fluorite, gold, graphite, iron, lead, lithium, mica, 
molybdenum, nickel, peat, sand and gravel, silver, stone, talc and soapstone. 
tourmaline, tungsten, uranium, and zinc. Production data and a list of past 
producing mines are included on the map sheet... MCM 
04270 Davis, Briant L.; Oshier, Edwin H. Memory effect in single-crystal 
transformations of aragonite-type to calcite type potassium nitrate: Am. 
Mineralogist, v. 52, nos. 7-8, p. 957-973, illus., tables, 1967. 
Repeated transformations between the two polymorphs of potassium nitrate made 
by slow heating and cooling of single crystals suggest a structurally controlled 
memory effect.—EHR 
Davis, Leon V. See Cooper, James B. 03628 041 


Davis, Michelle R. See Banks, Harlan P. 04034 


03709 Dawdy, David R. Knowledge of sedimentation in urban environments: An. 
Soc. Civil Engineers Proc., v. 93, paper 5595, Jour. Hydraulics Div., no. HY 6, 
p. 235-245, illus., tables, 1967. 


Urbanization-suburbanization of America has changed the hydrology of affected 
areas. Sediment data are collected in the U.S., mostly in large streams to measure 039 
runoff from nonurban areas for studies of reservoir silting; measurements of 
sedimentation are scarce, and analytical studies are almost nonexistent for urban 
areas. Urbanization increases the proportion of impervious areas, which changes 
surface water hydrology by increasing peak discharges appreciably without 
necessarily affecting larger flood runoff volumes; change of stream regimen should 
increase sediment yield and have a marked geomorphologic effect, if channels are 
not lined. Of more significance are drastic effects of urbanization on sediment yield, 
which increases during construction. Studies have been  semi-quantitative, 
particularly with respect to relation of effects to causative factors; more intensive 
quantitative studies are needed. from Author’s abstract 


03837 Dawson, J. B. The kimberlite-carbonatite relationship, in I.M.A. Volume 
Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: 04; 
New Delhi, India, Mineralog. Soc. India, p. 1-4, illus., 1966[1967]. 


A survey of world kimberlite occurrences shows their close spatial and temporal 
association with carbonatites and related rock types, especially alndite. They are 03 
also similar in having high contents of Li, Rb, Sr, Ba, Y, La, Zr, and Nb. The 
high K, Mg, Ti, Ca, CO», and P.O; contents distinguish kimberlites from peridotites 
and serpentinites. Kimberlites might have been formed by reaction of carbonatite 
magma with granites.—_MF 


Dawson, J. E. See Shainberg, 1. 03823 
04005 Day, John J.; McGlothlin, B. B.; Huitt, J. L. Laboratory study of rock softening 


and means of prevention during steam or hot water injections: Jour. Petroleum 
Technology, v. 19, no. 5, p. 703-711, illus., tables, 1967. 











ological 
ip 2115, 


ismuth, 
. Mica, 
ipstone, 
of past 


crystal 
Am. 


e made 
ntrolled 


; Am. 
HY 6, 


iffected 
leasure 
nts of 
urban 
hanges 
vithout 
should 
els are 
t yield, 
itative, 
tensive 


ume 
Proc.: 


nporal 
ey are 
; ne 
dotites 
ynatite 


tening 
oleum 








ABSTRACTS 331 


Laboratory tests on pure minerals and actual core samples show that hydrothermal 
treatment of many rocks results in significant rock softening. The softening is 
attributed to the partial destruction of dolomite and kaolinite and the synthesis of 
montmorillonite in the presence of excess silica. Considerable healing of fractures 
was noted. In other tests, the addition of ammonia in concentrations as low as 
0.013 Ib/Ib water could prevent such softening and even cause rock hardening. 
Ammonia mica and analcite were formed rather than montmorillonite. No swelling 
occurred._from Authors’ abstract 


Deboo, PhiliB. See Copeland, Charles W. 03968 


03969 Deboo, Phili B. A discussion of the Jacksonian-Vicksburgian contact, in Geology 

of the coastal plain of Alabama—Geol. Soc. America, 80th Ann. Mtg., New Orleans, 
La.. 1967, Guidebook, Field Trip No. 1: University, Ala., Alabama Geol. Soc., 
p. 47-48, 1967. 


In the section between the Pachuta and Marianna strata at Little Stave Creek near 
Jackson, Ala., lies the problematic Jacksonian-Vicksburgian time-stratigraphic 
boundary (Murray, 1961). Because of lateral facies changes its definition on the 
basis of lithology alone has not been very successful; paleontological emphasis on 
key or marker fossils has not involved analysis of the majority of the taxa. Cheetham 
(1957), from work on cheilostome bryozoans, recognized two faunal zones in the 
boundary vicinity, designating the Vicksburgian by Spondylus dumosus. In the 
central gulf area, Deboo (1965) recognized these same biozones in foraminifers and 
ostracods. It seems logical to place the boundary at the base of the Shubuta Member 
of the Yazoo Clay.—GDC 


04149 DeGeoffroy, J.; Wu, S. M.; Heins, R. W. Geochemical coverage by spring 
sampling method in the southwest Wisconsin zinc area: Econ. Geology, v. 62, no. 
5, p. 679-697, illus., tables, 1967. 


An area of 410 sq mi was prospected by samples from 3,766 springs. Determinations 
included pH, and zine and iron content. Results were compared statistically for 
areal and stratigraphic units. ‘“‘Among the 56 zinc anomalies indicated by the survey, 
26 were found to coincide with known zinc deposits.” Ore of commercial grade 
was discovered near others... WSW 


03960 DeLong, Richard M. Bedrock geology of the Minerva quadrangle, Stark, 
Columbiana, and Carroll Counties, Ohio: Ohio Div. Geol. Survey Rept. Inv. 65, 
scale 1:24,000, section, text, 1967. 


Coal resources in the Minerva quadrangle are from the Upper Freeport which has 
the largest reserves above drainage, and is up to three feet thick; and from the 
Middle Kittanning which is about two feet thick. Clay has been mined for brick, 
thick shale deposits occur at scattered localities, sandstone occurs near stream level, 
and salt about 300 feet thick underlies the area at about 3,200 feet -below sea level. 
Small amounts of oil and gas have been produced from the Mississippian Berea 
Sandstone. Sand and gravel are found in various localities and environments. 
MCM 


04244 Delorme, Larry Denis. Pleistocene and post-Pleistocene Ostracoda of 
Saskatchewan [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 232B 
233B, 1967. 


03921 Dennis, Howard W. Slope development in east-central Colorado: Oriental 
Geographer, v. 11, no. 1, p. 38-54, illus., table, 1967. 


In this area between Denver and Pueblo, Colo., underlain by Upper Cretaceous 
and Tertiary clastic rocks, a quantitative analysis related slope to terrain 
compartment, relief and elevation, orientation, and precipitation. It was concluded 
that the grain circle was a more effective terrain unit than basins and polygons: 
slope correlated well with relief; the slope angle appears to be affected not by 
orientation of slope but by that of the main drainage; and storm precipitation, 
converted to foot pounds of energy, may be some function of runoff. Aside from 
the Jimmy Camp Creek drainage, all slopes are fairly stable, upland slopes serving 
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as transportation surface (Melton, 1965) for scarp-eroded material in this sem 
arid piedmont province.--GDC Pea 


03998 Dennis, Robert L. A new primitive pteridophyte from an Upper Pennsylvania 
coal ball petrifaction [abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 652, 1967 ’ 


04144 Desborough, George A. Closed system differentiation of sulfides in Olivine 
diabase, Missouri: Econ. Geology, v. 62, no. 5, p. 595-613, illus., tables, 1967. 


Two small bodies show uninterrupted differentiation of olivine diabase to 
ferrogabbro, primarily by crystal settling. The abundance and distribution of 
sulfides are related to the silicate differentiation. Pyrrhotite, chalcopyrite, sphalerite 
and total sulfide increase, and pentlandite decreases toward the final product, coarse 4 
gabbro; galena occurs only in the coarse gabbro. Although the sulfides from these = 
intrusives remained within them, they did not form economic concentrations. It 
is concluded that segregation of immiscible sulfides from basaltic magma is not an 
important ore-forming process.—WSW 


03822 deVilliers, J. M.; Jackson, M. L. Aluminous chlorite origin of pH-dependent 
cation exchange capacity variations: Soil Sci. Soc. America Proc., v. 31, no, 5, 
p. 614-619, illus., tables, 1967. 


Cation exchange capacity and K-fixing power of a micaceous vermiculite were 
markedly reduced following partial chloritization by hydroxy aluminum solutions. 
The product showed linear increase in CEC (measured with KCl) with increase in 
pH of alkali (Na) buffers and KCI washings. The pH-dependent CEC seemed to 
arise from isomorphous substitutional negative charge blocked by hydroxy Al 
charged positively by edge AlIOH» groups, and restored by deprotonation of the 
latter on addition of base. These findings further establish the mechanism of pH 
dependent CEC of soils since the behavior is essentially identical to that reported 037 
earlier for soil clays containing aluminous, pedogenically formed chlorite.—from 7 
Authors’ abstract 


03788 Dexter, William A. The bigness and the smallness of time: Jour. Geol, 
Education, v. 15, no. 4, p. 161-163, tables, 1967. 


One of the most difficult ideas to grasp in geology today is the vastness of geologic 
time. We do not and cannot think intelligently in terms of billions, millions, or 
even thousands of years. A laboratory investigation of the Earth Science Curriculum 
Project correlated linear distance in millimeters with various geologic, climatic, and 
biologic events of the past. Students were astonished by how little could be put 
on to a 5—-meter length of tape, especially the one millimeter encompassing events 
of the last one million years. To extend the correlation to astronomical distances, 
a 10-meter length of tape represented ten billion years since the beginning of the 
universe; the Earth’s birth came at the 5.5 meter mark. However, using the whole 
10-meter length to represent one million years, not even all events of this last era 038 
will fit. GDC 


03944 Dibblee, T. W., Jr. Geologic map of the Old Woman Springs quadrangle, San 
Bernardino County, California: U.S. Geol. Survey Misc. Geol. Inv. Map I[-518, 
scale 1:62,500, sections, separate text, 1967. 


Map units described in the text are: Cenozoic sedimentary and volcanic rocks 
surficial sediments, basalt, Old Woman Sandstone; Mesozoic plutonic and 
hypabyssal igneous rocks —quartz latite dikes, quartz veins, pegmatite and aplite 
dikes, quartz monzonite, dike rocks, older granitic rocks, dioritic rocks; Paleozoic 
metasedimentary rocks—Furnace Limestone, tactite, Sargossa Quartzite; and 
Precambrian(?) metamorphic rocks. Prospects and quarries for gold, lead, aggregate, 
feldspar and quartz, and radioactive minerals are described briefly. MCM “ 
03922 Dionne, Jean-Claude; Laverdiére, Camille. Sur la mise en place en milieu littoral 
de cailloux plats posés sur la tranche [with English and German summ.]: Zeitschr. 
Geomorphologie, new ser., v. 11, no. 3, p. 262-286, illus., tables, 1967. 
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Flat stone packings without fines have been observed in Quebec on the SW shore 
of Lake St. Jean and the south shore of the St. Lawrence Estuary at mean high 
tide level where shale outcrops. Flat stones resulting from frost action are standing 
on edge and tightly packed like well known structures of patterned ground. Stone 
packing has been observed and described for a century by many authors wno 
classified the phenomenon as a patterned ground structure. This misinterpretation 
has to be reconsidered because littoral stone packing is the result of wave action 
and not frost action. This fact was verified by the destruction of structures during 
the summer season.— Authors’ summary 


Dionne, Jean-Claude. See Laverdiére, Camille. 04096 


03726 Dixon, George H. Northeastern New Mexico and Texas-Oklahoma Panhandles, 
Chap. D in Paleotectonic investigations of the Permian System in the United States: 
U.S. Geol. Survey Prof. Paper 515, p. 61-80, illus., table, 1967. 


Permian age rocks are present throughout northeastern New Mexico and the 
Panhandle of Texas and Oklahoma except in three areas—eastern Colfax County, 
N. Mex.; central Torrance County, N. Mex.; and along the south and east flanks 
of the Sangre de Cristo Mountains. Major structural features influencing Permian 
deposition were the Matador and Sierra Grande arches, the Pedernal positive 
element, the Bravo dome, all in northeastern New Mexico, and the Matador arch, 
the Amarillo and Cimarron uplifts, and the Keyes dome in the Texas-Oklahoma 
Panhandles. The basins separating them received large amounts of detrital material 
from their erosion. An Early Permian sea invaded this region from the south and 
transgressed northward with only minor regressions until late Permian time.— MST 


Dolloff, J. H. See Swain, F. M. 04289 


03713 Doty, Maxwell S. Contrast between the pioneer populating process on land 
and shore: Southern California Acad. Sci. Bull., v. 66, no. 3, p. 175—194, illus., 
table, 1967. 


Field observations and experiments were carried out for 10 years following the 1955 
Kilauea lava eruptions on Hawaii to record the establishment of pioneer plant 
communities on the cooling lava flows in marine and terrestrial environments. In 
the sea, stability of the surface was observed to be the major factor in development 
of algal communities beyond the subclimax stages; chemical nature of the substratum 
is much less important. On land, chemical and physical nature of the lava, and 
availability of water are important in development of the succession of algae, ferns, 
and flowering plants. Blocks of three types of basalt lava were seeded with common 
organisms in a glass house mist room; after 10 months, algae were dominant on 
the black dense crystalline rock, ferns on the black low-density glassy rock, and 
flowering plants on the red low-density glassy rock.— VMJ 


03807 Douglas, J. A. V. Meteorite studies, in Canadian Upper Mantle Report, 1967: 
Canada Geol. Survey Paper 67-41, p. 166-171, illus., 1967. 


Thirty-five meteorites have been recovered in Canada, less than two percent of the 
world total. Twenty-five have been finds (16 irons, 2 stony irons, and 7 stones), 
the remainder falls. Four falls were recorded in western Canada from 1960 to 1965, 
and have demonstrated that documentation of bright fireballs may lead to recovery 
of meteorites. The Revelstoke bolide of March 31, 1965, is unique in that its 
stratospheric detonations were recorded on the Canadian seismic network. 
Meteorite collections in Canada include the Canadian National Meteorite Collection 
maintained by the Geological Survey of Canada, and those of the Redpath Museum 
of McGill University, the Royal Ontario Museum, and the Department of Geology, 
University of Alberta... VSN 


04150 Drew, Lawrence J. Grid-drilling exploration and its application to the search 
for petroleum: Econ. Geology, v. 62, no. 5, p. 698-710, illus., tables, 1967. 


Grid drilling of 15 petroleum bearing test areas in the United States was simulated 
onacomputer. Results suggest that grid drilling is a profitable strategy. Optimum 
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grid spacings range from 0.75 to 3.75 miles. The ratio of gross expected yield to 
drilling cost ranges from 2.9 to 23.8.—WSW 


03885 Dugger, C. O. Solution growth of oxidic spinel and other oxide Single crystals 


following the hydrolysis of some fluorides, in Crystal growth—Internat. Conf on 
Crystal Growth, Boston, 1966, Proc.: London and New York, Pergamon Press 
p. 493-495, illus., 1967. . 


A fluoride solution technique for growing large, transparent, stoichiometric 
chromium-—doped magnesium aluminate (spinel) single crystals and other oxide Single 
crystals is presented. Evidence for high-temperature hydrolysis of magnesium 
fluoride to magnesium oxide and the significance of the hydrolysis to the growth 
of high-quality spinel single crystals is discussed.— Author's abstract 


Dutcher, Russell R. See Reidenouer, David. 04146 


04152 Eales, Hugh V. Checking of optical data derived from polarization figures: 


Econ. Geology, v. 62, no. 5, p. 737-738, table, 1967. 


When refractive index and absorption index are determined by polarimetric methods, 
accuracy of the results can be checked by using them to calculate reflectivity, and 
comparing the result with reflectivity determined directly. WSW 


03848 Edgar, A. D.; Nolan, J. Phase relations in the system albite-nepheline—acmite 


diopside-H2O and its importance in the genesis of alkaline undersaturated rocks, 
in 1.M.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, 
Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 176-181, illus,. 
1966[1967]. 


Comparison of experimentally determined phase relations data with the components 
of alkaline and peralkaline undersaturated rocks shows that the latter are 
concentrated in the low-melting components in the pyroxene compositional planes 
AcsoDiso and AcsoDiso. The data indicate that many of these rocks have been 
formed by processes of crystal-liquid equilibrium.—-MF 


03931 Edmonds, R. J. Ground water in the Window Rock-~Lukachukai area, Navajo 


Indian Reservation, Arizona and New Mexico, in Guidebook of Defiance—Zuni 
Mt. Taylor region, Arizona and New Mexico— New Mexico Geol. Soc. 18th Field 
Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, 
p. 86-91, illus., 1967. 


Numerous formations from Pennsylvanian to Tertiary age, and Quaternary alluvium 
are described, and the water-bearing properties of each are discussed. Generally, 
ground water is available, but most wells produce only a few gallons a minute from 
the consolidated rocks at depths ranging from less than 100 to more than 1,500 
feet: the alluvium produces much more.—_HRC 

Edwards, D.M. See Monke, E. J. 03868 

Edwards, J.O. See Ross, V. F. 03617 


Eggert, Donald A. See Taylor, Thomas N. 04001 


04025 Eggert, Donald A.; Taylor, Thomas N. Preliminary report on a petrifaction flora 


from the Upper Mississippian of Arkansas [abs.]: Am. Jour. Botany, v. 54, no. 
5, pt. 2, p. 651, 1967. 


04028 Eggert, Donald A. Current views on the relationships of Carboniferous filicaleans 


[abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 652, 1967. 


04088 Eggleton, R. A.; Bailey, S. W. Structural aspects of dioctahedral chlorite: Am. 


Mineralogist, v. 52, nos. 5-6, p. 673- 689, tables, 1967. 


The existence of di/trioctahedral sheets in chlorites with one dioctahedral and one 
trioctahedral sheet and an octahedral cation total near 5.0 has been confirmed by 
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structural analysis fora particular Al Mg specimen in powder form and for a similar 
chlorite interstratified with montmorillonite. The lateral misfit that might be 
expected between mixed di/trioctahedral sheets has been accomodated structurally 
by thickening the trioctahedral sheet and thinning the dioctahedral sheet so that 
the mean octahedral edges are identical. _Existing d(001) X-ray spacing graphs 
constructed to derive tetrahedral compositions for trioctahedral chlorites are not 
valid for dioctahedral species.—from Authors’ abstract 


04291 El-Etr, Hasan A. The technique of lineaments and linears analysis and its 


application in the Minerogenic Province of southeast Missouri [abs.]: Dissert. Abs., 
Sec. B, Sci. and Eng., v. 28, no. 1, p. 233B, 1967. 


03972 Elford, W. G. Incidence of meteors on the Earth derived from radio observations, 


in Meteor orbits and dust—Proceedings of a Symposium, Cambridge, Mass., 1965: 
Smithsonian Contr. Astrophysics, v. 11 (NASA SP-135), p. 121-131, illus., tables, 
1967. 


Published estimates of the average flux over the Earth of meteors with line densities 
in excess of prescribed limiting values are compared. Results for sporadic meteors 
are shown to be consistent within a factor of 2 over the radio magnitude range 
0 to +10 and within a factor of 4 between magnitude +10 and +13.5. Annual 
variation in flux is deduced and results confirm a 40 to 50 percent increase in the 
incidence during the second half of the year. Results of a Southern Hemisphere 
orbit survey suggest that this increase is due to a large number of minor showers. 
The reduction from electron density to mass is still subject to considerable 
uncertainty. A preliminary study of 13th-mag meteors suggests that the flux of 
sporadics with mass greater than 1.3x10 “g is 10x10 “m= “sec *.—from Author’s 
abstract 


03976 ElGoresy, A.; Fechtig, H. Fusion crust of iron meteorites and mesosiderites and 


production of cosmic spherules, in Meteor orbits and dust—Proceedings of a 
Symposium, Cambridge, Mass., 1965: Smithsonian Contr. Astrophysics, v. 11 
(NASA SP-135), p. 391-395, illus., tables, 1967. 


Detailed mineralogical and microprobe studies on the fusion crusts of the Sikhote 
Alin and Pinaroo meteorites reveal they are composed of complex metal and iron 
oxide layers and support production of cosmic spherules by ablation as far as they 
consist of magnetite. Good agreement is found with synthetic studies. VSN 


03615 Ellis, A. J. The chemistry of some explored geothermal systems, [Chap.] 11 


in Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): New York, 
Toronto, and London, Holt, Rinehart and Winston, p. 465-514, illus., tables, 1967. 


A general discussion on hot water as a solvent examines water structure, solubility 
of solids and gases, ionization in solution, and activity coefficients. Of the 11 
representative areas, chosen to show typical underground temperatures, fluid 
compositions, and mineralogic relations, seven are in volcanic regions, and two of 
those in sedimentary areas are associated with Quaternary volcanic activity. 
Compositions of waters and gases, and solution species are tabulated. Hydrothermal 
alteration is described for each area, and heat of alteration, origin of solutes, and 
equilibrium between minerals and solutions are examined. Comparison of deep 

water compositions with experiments on equilibria in high-temperature solutions 
gives a guide to factors controlling concentrations of natural solutes.— ESL 


03966 El-Swaify, S. A.; Henderson, D. W. Water retention by osmotic swelling of 


certain colloidal clays with varying ionic composition: Jour. Soil Sci., v. 18, no. 
2, p. 223-232, illus., tables, 1967. 


Results were deduced from experimental and theoretical compression curves of Na 
and Ca-~montmorillonites, vermiculites, and kaolinites in such a manner as to show 
the effects of electrolyte concentration and cation saturation upon moisture retention 
by the three clays. Results are given for homoionic clays and mixed-ion 
montmorillonite, and show that the water-retention capability of a soil site due 
to swelling pressure forces depends on its mineralogical composition, the amount 
of salt present, and saturating ionic species. Calculations predict that 
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montmorillonite systems with certain cation saturation and salt content Should hay 
higher capability of water retention than vermiculites, which have greater value 
than kaolinites. This was confirmed by experimental data, although values ae 
higher than predicted by theory. Some of the practical implications are discussed : 
ESL [ 


03610 Emeleus,C.H. The Gardar igneous rocks of southern Greenland [abs.]: Geol 
Soc. London Proc., no. 1640, p. 121-123, discussion, p. 123-125, 1967. : 


04210 Espinosa, A. F. P in the shadow zone of the Earth’s core, Pt. 1: 


; : : Pure and 
Appl. Geophysics, v. 67, p. 5-14, illus., tables, 1967. 


Regional variations in the slope of the P traveltime curve in the shadow zone of 
the core have been investigated statistically, inasmuch as the uncertainties of slope 
are large, especially for observations from North American stations. There js a 
significant difference between the mean slope in the 103°- 105° range obtained here 
and those obtained by Jeffreys and Bullen. The mean traveltime curve of P jp 
the shadow zone of the core should be lowered. A trial traveltime table is given 
with a mean slope of 4.41 sec per deg, which is in close agreement with times 
obtainedby Gutenberg and Richter (1939) and with the trial traveltimes of Lehmann 
(1958). Assuming diffraction, the longitudinal wave velocity is determined as 137 
kmps at the core-mantle boundary. DBV 


04049 Estock, Richard G. Pebble counts computerized [abs.], in Guidebook of 
Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico— New Mexico Geol. 
Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and 
Mineral Resources, p. 226, 1967. 


Evans, C.R. See Charlesworth, H. A. K. 03828 


03924 Evans, James R.; Matthews, Robert A. California minerals—Tourmaline: 
California Div. Mines and Geology Mineral Inf. Service, v. 20, no. 11, p. 143, illus,, 
1967. 


A variety of colors indicates the composition of tourmaline; diagnostic features are 
outlined. Lithium-bearing pegmatites in San Diego County have yielded large 
crystals of multicolored elbaite; the Hamalaya Mine has produced more gem 
tourmaline than all other California mines combined. At least 3,000 pounds was 
produced in Riverside and San Diego Counties from 1900 to 1947. Schorl, the 
black non-gem tourmaline, is present in the Pala pegmatites and in granitic and 
metamorphic rocks in at least 20 counties, particularly in the Columbia gem mine, 
the Crestmore limestone quarry, and the Cajalco tin mine of Riverside County. 
Dravite is found in some clastic metamorphics but its chief host is dolomitized 
limestone; and brown tourmaline (probably dravite) is in altered sandstone and shale 
of the Franciscan Formation in Mt. Tamalpais, Marin County. GDC 


04214 Evers, Robert A.; Simon, Jack. John Albert Harrson, 1916— 1967: Illinois Acad. 
Sci. Trans., v. 60, no. 3, p. 217-220, portrait, 1967. 


04129 Ewing, John. Diapirs in southwestern Gulf of Mexico [abs.]: Am. Assoc. 
Petroleum Geologists Bull., v. 51, no. 10, p. 2163, 1967. 


Farvolden, Robert N. See Williams, Roy E. 03609 
Fechtig, H. See ElGoresy, A. 03976 


04207 Ferguson, R. B. Memorial to Robert Mitchell Thompson [1919-67]: Canadian 
Mineralogist, v. 9, pt. 1, p. 1-6, portrait, 1967. 


03974 Fireman, E. L. Evidence for extraterrestrial particles in polar ice, in Meteor 
orbits and dust—Proceedings of a Symposium, Cambridge, Mass., 1969: 


Smithsonian Contr. Astrophysics, v. 11 (NASA SP-135), p. 373-379, illus., tables, 
1967. 
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Sufficiently large samples of Greenland dust were collected so that isotope analysis 
could be made. There were definite positive indications of Fe 60 and excess Ar 
36 and less definite positive indication of excess He-3. The Fe-60 can be explained 
by solar flare interactions on iron and nickel; the Ar-36 and He 3 excesses can 
be explained by solar flare implantation. There was no positive indication of Al 
26, indicating that the magnesium-aluminum-silicon extraterrestrial constituents 
were dissolved.— Author’s abstract 


04199 Fischer, Heinz. “The White Sands”, die Gipswiiste in New Mexico, USA: 
Naturw. Rundschau, v. 20, no. 10, p. 426-432, illus., 1967. 


Briefly described are the erosional landforms and surface deposits of the White Sands 
National Monument area, a gypsum desert near Alamogordo, N. Mex. This area 
is in a valley between Front Ranges of the Rocky Mountains and is not entirely 
without water; precipitation and mountain runoff disappear rapidly in a sea of wind 

rippled dunes of fine gypsiferous sand, leaving only a salty swamp, Lake Lucero. 
Powdered gypsum dust forms large selenite crystals which are easily split into thin 
sheets: large crumbs of plaster of paris are windespread in the park. Of additional 
interest to the many visitors is the vegetation.._GDC 


04130 Fisher, W. L.; McGowen, J. H. Depositional systems in Wilcox Group of Texas 
and their relationship to oil and gas occurrence [abs.]: Am. Assoc. Petroleum 
Geologists Bull., v. 51, no. 10, p. 2163-2164, 1967. 


03932 Fitzsimmons, J. Paul. Precambrian rocks of the Zuni Mountains, in Guidebook 
of Defiance-Zuni- Mt. Taylor region, Arizona and New Mexico— New Mexico Geol. 
Soc.. 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and 
Mineral Resources, p. 119-121, illus., 1967. 


The Zuni Mountains are a dome, and Precambrian rocks are exposed in four 
separate areas near the center. The two northwestern ones are examined. Granitic 
rocks are dominant, with very small amounts of schist present also; the lack of 
dark minerals in the granitic rocks is characteristic. Almost all of the rocks show 
severe strain and shattering and a subtle gneissic texture which is very difficult to 
measure. Foliation trends are highly variable.—-HRC 


Fitzsimmons, J. Paul. See Woodward, Lee A. 04041 
Fleischer, Michael. See Frondel, Judith W. 04014 


03805 Folinsbee, Robert E. Isotope studies, in Canadian Upper Mantle Project, 1967: 
Canada Geol. Survey Paper 67-41, p. 147-154, 1967. 


The contributions of various workers in Canada in the field of radiometric data 
and stable isotope research are summarized briefly, and current problems and the 
direction of future research in isotope geology are outlined. Emphasis in research 
is on practical application of isotope data. A list of 26 papers published since 1960 
is included... VSN 


04236 Forbes, Warren Clarence, Jr. The system talc—minnesotaite [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 233B, 1967. 


04202 Forman, S. A.; Kodama, H.; Abbey, Sydney. A re-examination of xanthophyllite 
{[clintonite] from the type locality: Canadian Mineralogist, v. 9, pt. 1, p. 25-30, 
tables, 1967. 


Xanthophyllite, the yellow variety, from the type locality was examined 
mineralogically. It was found to be very little different from the green variety, 
valuevite. Thus the use of varietal names does not seem justified. An associated 
mineral, described by Rose (1842) as talc, was determined to be a chlorite, 
sheridanite. Chemical analyses of the type xanthophyllite and of the sheridanite 
are given. [The authors are now preparing a paper to recommend that the species 
Name ‘“‘clintonite’’ encompass all trioctohedral brittle micas including 
xanthophyllite.]|— Authors’ abstract 





04275 Forman, S. A.; Kodama H.; Maxwell, J. A. The trioctahedral brittle 
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Am. Mineralogist, v. 52, nos. 7-8, p. 1122-1128, table, 1967. micas, 


All known trioctahedral brittle micas are shown to be similar, particularly in reg 

to chemical composition, crystallography, and geological occurrence. Thus there 
is no need for such species and varietal names as xanthophyllite, valuevite, brandisite 
disterrite, holmite, holmsite, holmesite, and chrysophane. Arguments are given for 
choosing clintonite rather than seybertite as the species name. A new diated 
analysis of clintonite is given.—from Authors’ abstract ” 


03961 Forsyth, Jane L. Glacial geology of the East Liberty quadrangle, Logan and 


Union Counties, Ohio: Ohio Div. Geol. Survey Rept. Inv. 66, scale 1:24,000 text 
1967. , text, 


Three late Wisconsin tills are present as both ground and end moraine. Small 
streams tend to follow outer edges of end moraines. Greater numbers of boulders 
are found in association with the two older tills than with the younger. Only q 
few deposits of sand and gravel occur; a large kame area lies southwest of 
Middleburg, and there is one esker near the southern edge of the map area: and 
three areas of lake deposits are present. High bedrock hills of the Devonian outlier 
are shown more clearly by bedrock contours than by surface topography. Local 
slopes on buried bedrock surface are steep and indicate general preglacial drainage 
was to the southeast. The main mineral product is limestone; potential resources 
are sand, gravel, and clay._M CM 


Foster, Helen L. See Jolly, James H. 04175 
Foster, W.R. See Rockett, T. J. 04168 


Fouts, James A. See Salotti, Charles A. 04169 


04216 Fraunfelter, George H. Notes on the correlation of the Lingle and St. Laurent 


formations (Middle Devonian) of southern Illinois and southeastern Missouri: 
Illinois Acad. Sci. Trans., v. 60, no. 3, p. 308-309, 1967. 


The presence of ‘‘Spirifer’’ sculptilis, a Lingle guide fossil, in the granular (clastic) 
coralline bed at the top of the St. Laurent Limestone at Union School in Perry 
County, Missouri, suggests a direct correlation of that bed with the Lingle Limestone 
in southern Illinois. An oolite bed, a key marker bed associated with the granular 
(clastic) coralline bed near the middle of the Lingle Limestone in southern Illinois, 
has been recognized in the Wittenberg area in Perry County, further suggesting a 
direct correlation of the St. Laurent and Lingle Limestones.— Author’s abstract 


04286 Frazier, David E. Recent deltaic deposits of Mississippi River—Their 


development and chronology [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, 
no. 10, p. 2164, 1967. 


04227 Freed, Robert Lowell. The structures and crystal chemistry of margarosanite 


and johannsenite [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 274B. 
1967. 


03865 French, Robert R. Geology and mining of gypsum in southwestern Indiana: 


Indiana Acad. Sci. Proc. 1966, v. 76, p. 318—322, illus., 1967. 


Gypsum and anhydrite have been observed in well cuttings from a broad band of 
the lower St. Louis Limestone of Mississippian age, associated with carbonate rocks 
that are less cherty than in the upper part. The strata dip about 35 feet/mi to 
the southwest, increasing irregularly in thickness from 100 feet at the outcrop to 
over 270 feet in the extreme SW corner of the State. Evaporites are present in 
four or fewer beds, none of which is known to exceed 16 feet in thickness. The 
known commercial deposits of gypsum appear to coincide with small embayments 
along the eastern flank of the sedimentary basin, in which normal marine circulation 
is considered to have been modified by sills over Silurian reefs. GDC 
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Frenzel, Gerhard. See Bloss, F. Donald. 04170 


04194 Frenzel, Gerhard; Bloss, F. Donald. Cleavage in pyrite: Am. Mineralogist, v. 


52, nos. 7-8, p. 994-1002, illus., table, 1967. 


Cleavage in pyrite, analyzed by the method of Tertsch (1930) and by X-ray 
diffractometric studies of crushed samples, occurs parallel to [100] and, to a lesser 
extent, along [311]. Cleavage along [110] and [111] could not be verified. The 
X-ray method of studying cleavage here introduced . has the twin advantages 
of a great economy of time and applicability to optically isotropic and opaque 
minerals... Authors’ abstract 


04063 Friedel, R. A.; Retcofsky, H. L.; Queiser, J. A. Advances in coal spectrometry 


Absorption spectrometry: U.S. Bur. Mines Bull. 640, 48 p., illus., tables, 1967. 


The importance of infrared and ultraviolet- visible spectrometry in structural studies 
of coal and similar substances is discussed, and special experimental techniques are 
developed. Ultraviolet-visible spectrometry includes: optical constants, refractive 
indices, extinction coefficients, polynuclear aromaticity, data correlation, absorption 
errors, physical-chemical explanations for color of coal, and an optical explanation 
of and simulation of color of coal. Two controversial facets of the coal ‘“‘molecule” 
are: five-membered rings, and polynuclear condensed aromatic structures. 
Temperatures involved in the experiments are low enough to permit belief that five 
membered rings are present in unreacted coal, and experimental evidence indicates 
that the average size for medium rank coals is one to three condensed rings.—_LLP 


Friedlaender, C. See Aumento, F. 03817 


03832 Friends of the Pleistocene. [Eastern Group]. Field trip guide, 30th annual 


reunion, Machias, Maine, May 1967: Orono, Maine [Univ. Maine Press], 18 p., 
illus., 1967. 


The guide comprises an introduction by H. W. Borns, Jr., log for a two-day field 
trip in the end-moraine complex of southeastern Maine, and a map of the complex. 
The moraines developed at the margin of an active ice sheet that was undergoing 
thinning and fluctuating marginal retreat. A few extensive ice-contact glaciomoraine 
deltas, the lobate pattern of some moraines, and the absence of valley trains suggest 
that sections of the retreating margin stood in the sea. Sea-level rose to about 
260 feet, then dropped to 240 feet where it cut a bench that can be traced almost 
a hundred miles.— ESL 


04294 Froese, E. A note on strontium magnesium carbonate: Canadian Mineralogist, 


v. 9, pt. 1, p. 65-70, illus., tables, 1967. 


The compound SrMg(CO;), and solid solutions (Sr,Ca)Mg(CO;). have been 
synthesized, and the system CaCO;-SrCO;-MgCO; has been investigated in the 
range 530°C-660°C and 1-4 kb. The powder diffraction pattern of SrMg(CO;). 
is very similar to that of dolomite and norsethite, BaMg(CO;).. The hexagonal 
unit cell constants are a=4.905 A and c= 16.44 A.— Author's abstract 


04073 Froman, Robert. The science of salt— An informal introduction to some of the 


fundamentals of chemistry and the chemical industry: New York, David McKay 
Co., 86 p., illus., 1967. 


In this book written for young people, the author seeks to sketch the fascinating 
field of chemistry by tracing the history and uses of ordinary salt, touching on some 
of the theoretical concepts of chemistry as well as certain manufacturing processes. 
A rich variety of background material includes the atomic structure, origin, 
concentration, mining by digging and brine evaporation, production and _ uses. 
GDC 


Frondel, Clifford. See Klein, Cornelis, Jr. 03638 


Frondel, Clifford. See Ito, Jun. 04190 
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Frondel, Clifford. See Ito, Jun. 04273 


04014 Frondel, Judith W.; Fleischer, Michael; Jones, Robert S. Glossary of uranium 


and thorium-bearing minerals, 4th edition: U.S. Geol. Survey Bull. 1250, 69 
1967; originally published 1950. wr, 


Lists are given of minerals that contain uranium or thorium as a major constituent 
and of minerals that contain minor amounts of uranium or thorium, with brief 
statements of their composition, mode of occurrence, and synonymy. A chemical 
classification of the minerals is included.—JWF 


03897 Frostman, T. O.; Martin, D. W.; Schwerdtfeger, W. Annual and semiannual 


variations in the length of day, related to geophysical effects: Jour, Geophys 
Research, v. 72, no. 20, p. 5065-5073, illus., tables, 1967. 2s 


Using exact time observations for 1958 through 1963, a re-examination is made 
of seasonal variations in length of day and their relation to geophysical effects, 
For the most important parameter, the relative angular momentum of the 
atmosphere, a large body of aerological data has been evaluated, which was not 
available when Mintz and Munk carried through the first study of this kind about 
15 years ago. The seasonal change of atmospheric mass over the Antarctic js 
introduced as an additional minor effect. The other geophysical phenomena 
contributing to the annual and semiannual variations of length of day are used as 
given in Munk and MacDonal’s recent monograph on rotation of the Earth. The 
result is that there remains a semiannual term in the yearly march of the length 
of day that cannot be explained by known geophysical effects, too large to be 
considered an error effect alone.— Authors’ abstract 


04204 Frueh, A. J., Jr.; Golightly, J. P. The crystal structure of dawsonite 


NaAl(CO;)(OH).: Canadian Mineralogist, v. 9, pt. 1, p. 51-56, illus., tables, 1967. 


The structure of dawsonite was determined from Patterson projections and refined 
with difference Fourier maps and a least-squares fit of three-dimensional data. 
The structure consists of an assemblage of distorted NaQO,(OH), octahedra, 
AlO.(OH), octahedra and carbonate groups. Some hydrogen bonding is found to 
exist.— Authors’ abstract 


Frye, John C. See Willman, H. B. 04022 


03871 Fuchs, Louis H. Stanfieldite, a new phosphate mineral from stony-iron 


meteorites: Science, v. 158, no. 3803, p. 910-911, tables, 1967. 


A new mineral, stanfieldite, Cas(Mg,Fe);(PO,4)., has been found in the Estherville 
mesosiderite and several pallasites: Santa Rosalia, Albin, Finmarken, Imilac, Mount 
Vernon, and Newport. The atom ratio Mg:Fe of this mineral varies from 1.5 in 
Estherville to a constant ratio of about 15 in the pallasites. X-ray, optical, and 
chemical data for the mineral resemble those for the only intermediate compound 
in the system Mg3(PO,).-Ca3(PO,)2.— Author’s abstract 


04154 Fullagar, Paul D.; Brown, Henry S.; Hagner, Arthur F. Geochemistry of wall 


rock alteration and the role of sulfurization in the formation of the Ore Knob sulfide 
deposit: Econ. Geology, v. 62, no. 6, p. 798-825, illus., tables, 1967. 


Chemical analyses of the wall-rock gneiss show that iron decreases toward the 
orebody, and biotite decreases in abundance and iron content in the same direction. 
Chalcopyrite and sulfur increase toward the ore. “‘It is suggested that during 
metamorphism sulfurization was an important ore-forming process . . ., and that 
copper and sulfur introduced in hydrothermal solutions combined with iron from 
the biotite of the wall rock to produce the massive sulfur-copper orebody.”—WSW 


04017 Gabe, E.J. Computer programs for X-ray crystallography—Pt. 2, Program for 


diffractometer angle settings [with French abs.]: Canada Dept. Energy, Mines and 
Resources Mines Br. Research Rept. R 191, 20 p., 1967. 
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This program calculates the three setting angles for a 4-circle diffractometer in the 
bisecting postion (w=0). It is applicable to any system, and any type of systematic 
absence may be allowed for. The required angles may be calculated for any segment 
of reciprocal space.—Author’s abstract 


04253 Gagliano, Sherwood Moneer. Occupation sequence at Avery Island [abs.]: 


Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 32B-33B, 1967. 


04215 Galbreath, Edwin Cc. A skeleton of the geomyoid rodent, Gregorymys curtus 


(Matthew) from the early Miocene of South Dakota: Illinois Acad. Sci. Trans., 
vy. 60, no. 3, p. 272-281, illus., table, 1967. 


The features of the skeleton suggest closer relationship of Gregorymys curtus to the 
heteromyids than to the geomyids. Fossorial adaptations in Gregorymys are not 
like those seen in the geomyines.—Author’s abstract 


04143 Galehouse, Jon S. Provenance and paleocurrents of the Paso Robles Formation, 


California: Geol. Soc. America Bull., v. 78, no. 8, p. 951-978, illus., tables, 1967. 


Heavy-mineral and pebble studies in the Paso Robles Formation (and in streams 
presently draining proposed source areas), in conjunction with measurements of 
foreset beds, pebble imbrication, and channels in formation, indicate that Paso 
Robles deposition was initiated in early Pliocene time by uplift in the Santa Lucia 
and La Panza Ranges. The paleodrainage system extended eastward across the 
present site of the Temblor Range into a marine basin at the present site of the 
southern San Joaquin Valley. Near the end of Pliocene time, uplift in the Temblor 
Range and southwestward tilting of the Gabilan Mesa concluded Paso Robles 
deposition. Lithologic differences between juxtaposed beds of the Paso Robles 
Formation on either side of the San Andreas fault suggest about 25 miles of right 
lateral movement since deposition of the formation. HCW 


03831 Gallant, Roy A.; Schuberth, Christopher J. Discovering rocks and minerals—A 


nature and science guide to their collection and identification: Garden City, N. 
Y., Natural History Press, 127 p., illus., tables, 1967. 


This handbook, published for the American Museum of Natural History for the 
identification of rocks, minerals, and fossils, is designed for people, young and old, 
who want to learn how to collect and file them. Two new, easy-to-follow keys, 
created especially for this book, are included. The nine chapters describe briefly 
how the planet Earth was formed, the common rock-forming minerals, how rocks 
are made and common types, how to identify minerals and rocks, rocks that make 
our landscape, how to read topographic and geologic maps, how to collect, fossil 
links with the past, and teiling geologic time. A selected reference list and a glossary 
of 66 geologic terms are appended.—_GDC 


Geissman, Theodore A. See Murdoch, Joseph. 04086 


03872 Geological Society of America; Jones, Douglas E. (comm. chairman, editor). 


Geology of the coastal plain of Alabama—Guidebook for Geol. Soc. America, 80th 
Ann. Mtg., New Orleans, La., 1967, Field Trip No. 1: University, Ala., Alabama 
Geol. Soc., 113 p., illus., tables, 1967. 


The juncture of depositional environments of the Gulf and Atlantic segments of 
the Coastal Plain Province is in Alabama. Upper Cretaceous strata assigned to 
the Tuscaloosa Group, Eutaw Formation, and Selma Group, occupy an arcuate 
belt 50-60 miles wide between the Fall Line and southern edge of the Black Prairie 
Belt, and dip coastward at 35 to 40 feet per mi to underlie Tertiary beds. There 
are over 36 type localities. Nomenclature of Alabama origin has been so widely 
applied in the Gulf region that lithologic terms in dual usage have acquired “‘stage” 
significance to varying degrees. To relate observations of this trip, between 
Birmingham and Mobile, to conditions east and west, eight separately cited 
— are presented by persons most familiar with each geographic region. 
DC 








342 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


04101 George, P. T.; Leahy, E. J. (compilers). The Timmins area: Ontario Dept 
Mines Prelim. Geol. Map P. 425, scale about | in. to | mi., 1967. ia 


Gibbs, G. V. See White, E. W. 04193 


03971 Glawe, Lloyd N. Geologic section exposed in Lone Star Cement Company quarry 
at St. Stephens Bluff on Tombigbee River, Alabama, in Geology of the coastal plain 
of Alabama—Geol. Soc. America, 80th Ann. Mtg., New Orleans, La., 1967 
Guidebook, Field Trip No. 1: University, Ala., Alabama Geol. Soc., p. 110-113) 0362 
illus., 1967. = iss 
A Tertiary section exposed 2.2 miles northeast of the present town of St. Stephens 
Ala., is presented. The lithology is described in the measured thickness of Eocene 
and Oligocene units, the Oligocene Chickasawhay Limestone, and the Pliocene 
Citronelle Formation, as a part of the third day road log (stop 16) on this field 
trip.—_GDC 


04133 Goddard, E. N. New Geologic Map of North America: Geol. Soc. America 
Bull., v. 78, no. 8, p. 1061-1062, 1967. 


The Geologic Map of North America, issued in 1965 by the U.S. Geological Survey 
is an entirely new compilation of the geology on an entirely new base. The map 
is printed on two sheets (37x56 inches), at a scale of 1:5,000,000, and shows 105 
units in various color shades. The Geobsgical Society of America was responsible 
for the compilation of the map and the U.S. Geological Survey for its editing and 
printing. The map took 15 years to prepare and represents contributions from a 
large number of organizations and individuals from several countries. HMB 
037! 
03838 Gold, D. P. The minerals of the Oka carbonatite and alkaline complex, Oka, 
Quebec, in 1.M.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 
1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 109-125, illus.. 
tables, 1966[1967]. 


Rocks of the Oka complex are described briefly and average chemical compositions 
are given for 10 rock types. New chemical analyses, optics, and specific gravity 
determinations are given for olivine, monticellite, melilites (4), wollastonite, melanite 
garnet, pyroxenes (4), amphiboles (3), phlogopite, biotites (2), nephelines (3), 
hauynite, magnetites (3), perovskites (4), latrappite, and pyrochlores (4). The rocks 
are believed to be differentiates of a magma of alkali peridotite composition.— MF 


03843 Gold, D. P. The average and typical chemical composition of carbonatites, in 
I.M.A. Volume— Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, 
Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 83-91, illus., tables, 
1966[1967]. 


039 


A weighted average of about 200 chemical analyses from 55 carbonatite occurrences 047 
in 15 countries gave SiO., 5.67: CO2, 32.16; TiOs, 0.50; Al,Os, 1.77: Fe2Os, 3.88: ‘ 
FeO, 3.71: MnO, 0.78: MgO, 6.10; CaO, 37.06; BaO, 0.45; SrO, 0.87; Na.O, 1.09; 
K;O, 0.87: P2O;, 1.73; F, 0.38; Cl, 0.31: S, 0.18; SO;, 0.46; rare-earth oxides, 0.59; 
H,O°, 1.42 percent. Minor elements in ppm are: Li, 15; Rb, 52: Be, 5.0; Ag, 
39:Cu, 88: Pb, 27: Zn, 160: Sc, 10; Cr, 102; Ga, 2:4; Y, 113.7; Sn, 2.5; Zr, 461; 
Ge, 3.3; U, 57: Th, 649; (Nb,Ta) 560; V, 105; Mo, 64; W, 5.9; Co, 18.8; Ni, 32.4. 
Isotopic data on C, O, Sr, and Mg are reviewed; it is concluded that carbonatites 
could not be derived from sedimentary carbonate rocks. MF 


03624 Goldich, S. S.; Ingamells, C. O.; Suhr, N. H.; Anderson, D. H. Analyses of 
silicate rock and mineral standards: Canadian Jour. Earth Sci., v. 4, no. 5, p. 747 04 
755, tables, 1967. 


Bulk chemical analyses including some minor constituents are reported for six 
standard silicate rocks available from the U.S. Geological Survey. In addition to 
the conventional rock analyses, determinations of a number of constituents have 
been made by various instrumental methods. Three new standard mineral samples 
are available from the Pennsylvania State University. These include albite from 
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Amelia County, Virginia; adularia from Val Cristalina, Switzerland; and pyroxene 
from near Libby, Montana.— Authors’ abstract 


Golightly, J.P. See Frueh, A. J., Jr. 04204 
Goodacre, A. K. See Innes, M. J. S. 04089 
Goodell, H. Grant. See Hyne, Norman J. 04009 


03625 Goodwin, A. M.; Shklanka, R. Archean volcano-tectonic basins—Form and 
} pattern: Canadian Jour. Earth Sci., v. 4, no. 5, p. 777-7985, illus., 1967. 


Two widely separated Archean volcano-sedimentary assemblages in the Superior 
Province of the Canadian Shield provide a composite view of Archean basin 
development. In both areas, a tectonically controlled distribution of felsic eruptive 
centers with associated differential subsidence leading to basin development is viewed 
as the prime cause of interrelated volcanic and sedimentary facies. Banded iron 
formations in both basins attributed to volcanic exhalative origin are transitional 
from volcanic to clastic sedimentary associations, thereby demonstrating essential 
contemporaneity of volcanism and sedimentation. Michipicoten iron-formations 
display a shore-to-depth arrangement of oxide, carbonate, and sulphide facies, 
which conforms to the basin configuration existing during the main period of iron 
and silica deposition.—from Authors’ abstract 


Goolsby, D. A. See Leve, G. W. 03781 
Gould, Stephen J. See Land, Lynton S. 04282 


03791 Gould, Stephen Jay. Is uniformitarianism useful? [further discussion of 1965 
paper and 1965 and 1967 criticisms by C. R. Longwell and E. A. Hay]: Jour. 
Geol. Education, v. 15, no. 4, p. 149-150, 1967. 


It is not the concept of uniformitarianism, but only the methodological term that 
this author wishes to abanaon, using instead the embodied concepts of induction 
and simplicity for the cause of good pedagogy. We should demonstrate to students 
that the geological method of studying present processes in order to interpret the 
past is based upon assumptions of induction and simplicity common to all empirical 
sciences. In introductory and general education courses, the relationship of geology 
to the scientific enterprise in general should be stressed without erecting 
terminological barriers; discussion of the philosophy of geology should begin with 
an interdisciplinary perspective. (For original paper see: Am. Jour. Sci., v. 263, 
p. 223-228, 1965.)—-GDC 


03994. Graham, Alan. Studies in neotropical paleobotany— Preliminary analysis of fossil 
microfloras from Mexico, Panama, and Puerto Rico [abs.]: Am. Jour. Botany, 
v. 54, no. 5, pt. 2, p. 653, 1967. 


04209 Grasty, R. L. Orogeny, a cause of world-wide regression of the seas: Nature, 
v. 216, no. 5117, p. 779-780, illus., table, 1967. 


It is shown with the aid of a simple laboratory model that an orogenic event is 
necessarily associated with a eustatic fall of sea level, and that the depth of the 
epicontinental seas is a sensitive indicator of these events. On the basis of data 
for North America, it appears that closely coincident worldwide orogenies have 
occurred since the Triassic and that the principal retreat of the Cretaceous seas 
was in part the result of the collision of India and Asia which occurred about that 
time.— DBV 


04113. Gray, R. S. Cache field—-A Pennsylvanian algal reservoir in southwestern 
Colorado: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 1959-1978, 
illus., 1967. 


Petroleum reservoirs are chiefly in a group of “‘stacked’’ algal carbonate mounds 
and related carbonate facies in the Ismay zone (Des Moines age) of the Paradox 
Formation. The Ismay averages 180 feet in thickness and consists of nine carbonate 
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lithofacies, anhydrite, siltstone, and black shale. The normal-marine buildy 
was followed by an evaporitic cycle. Porosity is mainly secondary and is th 
of leaching, solution brecciation, and recrystallization to dolomite.—-_WLA 


P cycle 
e result 


Green, A.R. See Kittleman, L. R. 03959 


04065 Green, D. H.; Ringwood, A. E. The genesis of basaltic magmas: Contr 
Mineralogy and Petrology, v. 15, no. 2, p. 103-190, illus., tables, 1967, 
Experimental fractionation of olivine-rich basaltic glasses prepared from natural 


Hawaiian basalts were conducted over a wide range of high pressure and 
temperature. Electron microprobe analyses were made of olivines, orthopyroxenes 
clinopyroxenes and garnets which crystallized at high pressure. From the results 
directions of fractionation of basaltic magmas during crystallization were determined 
at pressures corresponding to depths of 35 to 70 km. Hypotheses of fractionation 
and generation by partial melting are considered in relation to trace-element and 
isotopic abundances and ratios. Magma generation in the mantle, complicated by 
wall-rock reaction, bears little relation to abundances and ratios of the original 
parental mantle material. Xeno-crystal material provides a useful link between 
experimental study and natural processes. —_GDC 


Gregory, Joseph T. See Camp, Charles L. 03718 
Griffiths, R. E. See Charlesworth, H. A, K, 03828 
Griscom, Andrew. See Bromery, Randolph W. 03940 
Grose, L.T, See LeRoy, L. W. 03772 


Growitz, Douglas J. See Corbett, Robert G. 04156 


03882 Gruzensky, P.M. Growth of calcite crystals, in Crystal growth— Internat. Conf, 


on Crystal Growth, Boston, 1966, Proc,; London and New York, Pergamon Press, 
p. 365~367, illus., 1967. 


A method is described for growing calcite single crystals by reducing the rate of 
chemical reaction and increasing the solubility in an aqueous medium by the addition 
of ammonium chloride; (NH4)2CO; is added gradually, The calcite is deposited 
as rhombs on the beaker walls, some with edge dimensions of three or four 
millimeters. CaCl. and NH,Cl concentration in the solution and careful filtering 
are important to growing larger crystals. ESL 


Guffy, J.C. See Larson, J.O. 03735 


03710 Guy, Harold P. Research needs regarding sediment and urbanization: Am. Soc. 


Civil Engineers Proc., v. 93, paper 5596, Jour, Hydraulics Div., no. HY 6, p. 247 
254, 1967. 


Sediment derived from construction in areas of urban growth has profound impact 
on downstream channels and water resources; such sediment pollution is usually 
more dynamic and intense than sediment derived from rural areas, Research needs 
concerning urban derived sediment are similar to those underway in rural areas, 
however, new emphasis must be given to exposed subsoils, to problems in existing 
stream channels, to pollution of existing and future water resources, and to more 
effective planning and phasing of construction. Some needed soils and stream 
channel research can be accomplished in laboratories, but much needs to be done 
on small areas at construction sites. Although many urban research methods can 
be adapted from related rural programs, consideration must be given to the fact 
that extent and location of exposed subsoils in the drainage basin will change rapidly 
and extremely high and variable sediment loads will be imposed upon stream 
channels.—from Author’s abstract 


Haddock, G,H. See Kittleman, L. R. 03959 
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Hagner, Arthur F. See Fullagar, Paul D. 04154 
Hagood, A.R. See Kittleman, L. R. 03959 


04123 Halbouty, Michel T. Hidden trends and features [abs.]: Am. Assoc. Petroleum 
“Geologists Bull., v. 51, no. 10, p. 2164, 1967. 


04181 Hall, Henry T.; Weiblen, Paul W. Ore minerals of the Duluth Gabbro complex 
[abs.]: Econ. Geology, v. 62, no. 6, p. 870, 1967. 


03990 Hall, John W. Azolla in the Late Cretaceous [abs.]: Am. Jour. Botany, v. 

"$4, no. 5, pt. 2, p. 653, 1967. 

03901 Hallgarth, W. E. Environment of western Colorado and southern Utah 
Intervals A-B (plate 10, maps B-C), in Paleotectonic maps of the Permian System: 
US. Geol. Survey Misc. Geol. Inv. Map 1-450, text p. 54-56, 1967. 


Environmental conditions that prevailed in the Permian during Intervals A and B 
range progressively from marine in west-central Utah to continental in western 
Colorado and northwestern New Mexico. Marine deposits formed as shelf deposits 
ina shallow fluctuating sea bordering a low positive area in western and southern 
Colorado. Eolian deposits bordered the shallow marine sediments, and a band of 
evaporites lay to the west and south of the eolian sediments. The borders of these 
various environments shifted somewhat with time through intervals A and B, 
although the general pattern remained fairly constant.— MST 


03715 Hallgarth, Walter E. Western Colorado, southern Utah, and northwestern New 
Mexico, Chap I in Paleotectonic investigations of the Permian System in the United 
States: U.S. Geol. Survey Prof. Paper 515, p. 171-197, illus., table, 1967. 


The Permian System of western Colorado, southern Utah, and northwestern New 
Mexico reflects uplift of ancestral highlands at the beginning of the period, followed 
by tectonic stability and a gradual wasting of the highlands. Permian structural 
elements of the region are the elongate Uncompahgre-San Luis highiand, the 
ancestral Front Range, the elongate Colorado and Uncompahgre troughs, the 
Permian San Juan basin, the southern Utah basins, and Oquirrh basin.—from 
Author’s abstract 


03860 Hanna, T. H. The measurement of pore water pressures adjacent to a driven 
pile [with French abs.]: Canadian Geotech. Jour., v. 4, no. 3, p. 313-325, illus., 
1967. 


Two experiences with the use of a new piezometer are reported. The principle of 
operation is similar to the Geonor piezometer in that water permeates through a 
porous membrane. The main difference lies in the method of construction and 
installation. This instrument was designed for measuring the water pressures 
adjacent to a driven steel pile. To achieve this, the piezometer is welded to the 
outside face of the pile and driven with the pile. The installation technique was 
satisfactory and the instrument is considered successful. A number of different 
applications and modifications are proposed and these are enumerated briefly. 
Finally the sensitivity of the instrument is considered in the Appendix.—Author’s 
abstract 


Hanneman,R.E. See Strong, H. M. 03887 


03826 Harder, A. H.; Kilburn, Chabot; Whitman, H. M.; Rogers, S. M. Effects of 
ground-water withdrawals on water levels and salt-water encroachment in 
southwestern Louisiana: Louisiana Geol. Survey and Dept. Public Works Water 
Resources Bull. 10, 56 p., illus., tables, 1967. 


The Atchafalaya, Chicot, Evangeline, and Jasper aquifers contain all fresh-water 
bearing deposits of southwestern Louisiana; most ground water pumped is from 
the Chicot. About 308 billion gallons were pumped in 1965 and it is anticipated 
that by 1980 this will increase to 320 billion gallons. As a result of withdrawals, 
ground-water levels have declined and a potential exists for intrusion of salt water 
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into wells. Levels in a well in the Lake Charles area declined about 100 feet from 03859 
1948-65 to 138 below land surface level; by 1980 the level could approximate 180 
feet below surface. Since heavy pumping began, regional flow pattern of ground 
water (generally southward) is from all directions toward centers of Pumping and 
salt water is now moving at slow rates from south and east toward areas of heavy 
withdrawals. Chemical composition of salt water in the aquifers is similar to that 
of sea water.—/from Authors’ abstract 


oc wo 


= 


04072 Harrison, C. William. Rivers—Riches of the Earth: New York, Julian Messner 
190 p., illus., 1967. ; 


,- ae - a 


Written for young people, this is the story not only of rivers, but also of their source 
their sculpturing of landscape, canyons, and grottos; building of soils; their channels. 
the hydrologic cycle; and man’s efforts to control and use rivers. Principal rivers 
of the world are described and illustrated. GDC 


03797 
D 


Hart,M. See _ Bonse, U. K. 03748 
Hartshorn, J. H. See Chidester, A. H. 03926 


03780 Haskell, E. E., Jr.; Bianchi, W. C. The hydrologic and geologic aspects of a 
perching layer—San Joaquin Valley, western Fresno County, California: Ground 
Water, v. 5, no. 4, p. 12-17, illus., tables, 1967. 


-_ ad ion oe oe oe Oe oe oe ee Ge. 


Shallow, fine-textured layers are impeding the vertical flow of ground water in the 
unconsolidated alluvial sediments of the San Joaquin Valley. The area is intensely 
irrigated with water from deep wells, and excess irrigation is believed to be the 
source of the perched water. The quality is poor. Drilling and cores showed a 0384 
dense clay layer at about 100 ft depth, with low permeability and about 10 feet 
thick; it is continuous within the area and slopes west. If more land is irrigated 
with less efficient practices, the area will have a drainage problem, which this study 
may help to solve.— ESL | 


Hatch, N. L., Jr. See Chidester, A. H. 03926 


04021 Hathaway, John C. (editor). Data File, Continental Margin Program, Atlantic 
Coast of the United States—V. 1, Sample collection data, Supp. 1: Woods Hole, 
Mass., Woods Hole Oceanog. Inst. Reference 67-21, 108 p., illus., table, 1967. 0408 


This supplement consists of three parts: (1) errata for Volume 1, (2) new station 
and sample data added to the file, and (3) miscellaneous tables of information 
pertaining to the file. Explanation of the headings and abbreviations used, and 
discussion of the structure of the file are found in Volume | and are not repeated 
here.—ESL 


03830 Hawkes, H. E. Geology: Library Trends, v. 15, no. 4, p. 816-828, tables, 1967. 


In a study of the need for a new international geological abstracting service, it 
became apparent that general information on the performance and in some cases 
on the existence of operating services was sadly lacking. This report describes the 
principal product of the work of gathering and processing the data, contracted to 
the American Geological Institute under the guidance of the writer. Of the random 
sampling of non-—Oriental geologic literature of the world for 1961, the most 
significant conclusions summarized were: estimated 30,000 titles; principal 
languages—Russian 30 percent, English 27 percent; principal source—Eastern 
Europe 45 percent, Western Europe 35 percent, and North America 18 percent, 
most nearly complete coverage by the Russian service, followed by the French; 
neither of these more prompt than American services. GDC 


042° 


04124 Hay, William W.; Mohler, Hans P.; Roth, Peter H.; Schmidt, Ronald Rs 
Boudreaux, Joseph E. Calcareous nannoplankton zonation of Cenozoic of Gulf 
Coast and Caribbean-Antillean area, and transoceanic correlation [abs.]: Am. 
Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2164-2165, 1967. 
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03859 Hayes, John R. Phosphatic pebbles from the Pierre Formation near Colorado 


Springs, Colorado: Mtn. Geologist, v. 4, no. 4, p. 127-131, illus., 1967. 

Phosphatic pebbles up to two inches in diameter are found in sandstones of the 
upper part of the Pierre Formation at Popes Bluffs, a few miles northwest of 
Colorado Springs, Colo. The sandstones in which the pebbles are found are 100 
to 200 feet below the Fox Hills Formation. The pebbles are well rounded, are 
black or light gray in color, and occur in various shapes. They are soluble in dilute 
hydrochloric acid, and the insoluble residue (8 to 20 percent) consists of sand, silt, 
and clay particles. The P.O; content of the pebbles ranges from 15 to 30 percent 
and averages about 20 percent.—from Author’s abstract 


03797 Hebard, Edgar B. Pleistocene mollusks from New Providence Island, Bahamas: 


Nautilus, v. 81, no. 2, p. 41-44, table, 1967. 


A Pleistocene marine fauna of 20 gastropod and 29 pelecypod species, here listed, 
was collected from coastal outcrops and excavations. The fauna, dominated by 
the pelecypod Lucina pensylvanica, is much less diverse than the Florida Pleistocene 
marine fauna of 222 mollusk species collected by H. G. Richards (1938), and 
contains only 16 species in common with it. All species of the New Providence 
fauna are now living throughout the tropical and subtropical west Atlantic, and 
most species range from North Carolina to the West Indies. A nonmarine fauna 
of at least six species, dominated by species of the land snail Cerion, endemic to 
the West Indies and Florida, was collected from the Pleistocene dunes. Cerion is 
transported by hurricanes or marine currents, being able to survive submersion in 
salt water for several days.— VMJ 


Heinrich, E. William. See Quon, Shi H. 03818 


03840 Heinrich, E. William; Dahlem, D. H. Carbonatites and alkalic rocks of the 


Arkansas River area, Colorado, in I.M.A. Volume—lInternat. Mineralog. Assoc., 
4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. 
Soc. India, p. 37-44, illus., 1966[1967]. 


Three areas of alkalic intrusive masses with associated carbonatites are described. 
They include feldspathic carbonatites, calcitic or dolomitic carbonatites with rare 
earth and Nb minerals, and carbonatites with barite, fluorite, and various other 
fluoride minerals.—MF 


04084 Heinrich, E. William; Dahlem, D. H. Carbonatites and alkalic rocks of the 


Arkansas River area, Fremont County, Colorado—[Pt.] 4, The Pinon Peak breccia 
pipes: Am. Mineralogist, v. 52, nos. 5—6, p. 817-831, illus., table, 1967.. 


The Pinon Peak breccia pipes . . . consist mainly of fenitized, locally derived 
Precambrian gneiss fragments with minor transported biotitized lamprophyre pieces 
in a subordinate calcitic matrix containing metasomatic aegirine, crocidolite, potash 
feldspar and hematite with accessory phlogopite, quartz, barite and chlorite. The 
pipes are post-lamprophyre dikes in age and penecontemporaneous with carbonatite 
dikes. They resulted from a series of CO» gas-rich explosions followed by gas 
streaming and hydrothermal alteration. Although breccia pipes are widely associated 
with alkalic complexes, these are the first to be described in which the effects of 
fenitization are recorded, thus supporting the doctrine that fenitization is a result 
rather than the cause of the formation of alkalic complexes.— Authors’ abstract 


04274 Heinrich, E. William. Micas of the Brown Derby pegmatites, Gunnison County, 


Colorado: Am. Mineralogist, v. 52, nos. 7-8, p. 1110-1121, illus., tables, 1967. 


The No. | pegmatite contains a highly diversified suite of micas: biotite, muscovite, 
zinnwaldite, rose muscovite, sericite, and five major varieties of lepidolite. Each 
of the micas was formed in a unit of characteristic mineralogy and texture. Chemical 
analyses demonstrate that the Li micas show nonsystematic variations in both major 
and minor elements with respect to their positions in the pegmatite and probably 
with respect to relative time of formation. These data coupled with nonsystematic 
variations in texture and mineral composition, and cross-cutting structural 
relationships indicate that the albite-Li mica units are not primary zones but are 
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replacement layers formed by reactions between zonal pegmatite rock and deuteric 
residual pegmatitic fluids in a closed-system environment.— Author’s abstract ; 


Heins,R.W. See DeGeoffroy, J. 04149 


03894 Hem, John D. Equilibrium chemistry of iron in ground water, in Principles and 
applications of water chemistry—Rudolfs Research Conf., 4th, Rutgers Univ. 
New York and London, John Wiley and Sons, p. 625-643, illus., 1967. 


—K Se nY OC Y 


, Proc.: 


Le 


Principles of chemical equilibrium can be applied to explain the observed behavior 
of iron in ground water and to predict its occurrence. Effects of ground-water 04095 
flow pattern and mineral composition of the aquifer on equilibrium of the solution t 
are discussed. Solubility of iron under different conditions at equilibrium can be \ 
calculated by means of the Eh-pH or stability field diagram, as here demonstrated 
by three diagrams prepared using different constant single activities of dissolved 
CO, and S species. Occurrences of troublesome concentrations of iron in ground 
waters of the Atlantic and Gulf Coastal Plains and elsewhere are explained in terms 
of equilibrium concepts and problems of encrustation and corrosion in wells are 
discussed.._ VM J 


Hemley, J. Julian. See Meyer, Charles. 04064 


ee ale cle ie el, ee, i 


Henderson, D. W. See _ El-Swaify, S. A. 03966 


03827 Henderson, J. Frank. Frank E. Tippie [d. 1967]: Mining and Metall. Soc. 
America Bull. 326, v. 60, no. 1, p. 51, 1967. 0384 


Heyl, Allen V. See Roedder, Edwin. 04186 


03800 Hinrichs, E. N.; Krummel, W. J., Jr.; Connor, J. J.; Moore, H. J., 3d. Geologic 
map of the northwest quarter of the Haich Point quadrangle, San Juan County, 
Utah: U.S. Geol. Survey Misc. Geol. Inv. Map I-513, scale 1:24,000, 1967. 


04107 Hoare, R. D.; Steller, D. L. A Devonian brachiopod with epifauna: Ohio Jour. 
Sci., v. 67, no. 5, p. 291-297, illus., 1967. 


Paraspirifer bownockeri from the Silica Shale in Ohio, shows parasitic, in part 
antagonistic, relationship with the boring sponge Clionoides thomasi and commensal 
relationships with the worm Cornulites ungulatus(?), the inarticulate brachiopod 
Lingulodiscina marginalia, and possibly the bryozoans Hederella canadensis and H. 
cirrhosa. The life position of the host was vertical, with the beaks down, or on 
the posterior part of the pedical valve after the atrophy of the pedicle.—from 
Authors’ abstract 


0361 


03975 Hodge, P. W.; Wright, F. W. On chemical compositions of interiors of possibly 
cosmic particles and the problem of origin of naturally occurring iron-rich spherules, 
in Meteor orbits and dust-—Proceedings of a Symposium, Cambridge, Mass., 1965: 
Smithsonian Contr. Astrophysics, v. 11 (NASA SP~135), p. 381-386, tables, 1967. 


Iron-rich spherules, ranging in diameter from a few to over 100u, have been found 
in nature in the atmosphere up to heights of at least 25 km, ocean sediments, arctic 037 
and antarctic ice deposits, sedimentary rocks, the soil around meteorite craters, | 
volcanic ash, and industrial smoke. Evidence based on our investigations and those 
of numerous other scientists indicates that careful studies of the chemical, mineral, 
and physical properties of individual particles can lead to conclusions about their 
origins. Our recent investigation of polished sections of 23 spherules points to a 
clear distinction between spherules from different sources. Some are probably 
volcanic in origin and some meteoritic, but the majority are unlike spherules ol 
known origin.—from Authors’ abstract 


04094 Hodges, Arthur L., Jr.; Butterfield, David. Ground water favorability map of 
the Missisquoi River basin, Vermont: [Montpelier, Vt.] Vermont Dept. Water 
Resources, scale about | in. to 2 mi., text, 1967. 
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Areas suitable for exploration to locate wells for municipal and industrial needs 
of the Missisquoi River basin are underlain by thick deposits of coarse-grained 
stratified glacial drift. Greatest ground-water potential exists at Isle La Motte, 
Swanton, Highgate Springs, Sheldon to East Fletcher, North Enosburg, East 
Berkshire to Montgomery Center and Newport Center, along the main stem of the 
Missisquoi River from East Berkshire to the Canadian border, and from Troy to 
Lowell. Silt and clay deposits predominate in the valley from North Enosburg to 
Lake Champlain and may mask possible underlying water bearing gravel. Further 
studies are recommended to appraise fully the quantities of available ground water. 


MCM 


04095 Hodges, Arthur L., Jr.; Butterfield, David. Ground water favorability map of 


the Nulhegan- Passumpsic River basin, Vermont: [Montpelier, Vt.] Vermont Dept. 
Water Resources, scale about | in. to 2 mi., text, 1967. 


In the Nulhegan-Passumpsic River basin, areas underlain by thick deposits of 
coarse-grained stratified glacial drift have the greatest ground-water potential for 
municipal and industrial needs. Areas of greatest favorability are along the 
Passumpsic River from St. Johnsbury to East Haven, the Sutton River, parts of 
the Nulhegan River, and the Connecticut River valley between Lemington and 
Beechers Falls. Areas of shallow water-bearing sand and gravel occur in the 
headwater valleys of most streams and along the lower Moose River. Silt and clay 
flank the more productive sand and gravel deposits in the Nulhegan and Passumpsic 
Rivers, and fill the Connecticut River valley south of Lemington. Further studies 
are recommended for a more detailed appraisal. MCM 


03841 Hogarth, D. D. Intrusive carbonate rock near Ottawa, Canada, in 1.M.A. 


Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and 
Proc.; New Delhi, India, Mineralog. Soc. India, p. 45-53, illus., 1966[1967]. 


Many small arcuate lenses of coarse-grained dolomite-—calcite rock occur within a 
large mass of aplite. Magnetite, phlogopite, apatite, Na-rich amphibole, and betafite 
are present. Three dolomitic carbonates average SrO 1.1, and 3 vein calcites SrO 
1.9 percent. K/Ar ages on phlogopite gave 930 and 910 million years. It is suggested 
that the carbonates formed, at least in part, by fracture~filling by a high-temperature 
carbonate-rich fluid.—-MF 


Hoidale, G. B. See Blanco, Abel J. 04047 


03619 Holland, Heinrich D. Gangue minerals in hydrothermal deposits, [Chap.] 9 in 


Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): New York, 
Toronto, and London, Holt, Rinehart and Winston, p. 382-436, illus., tables, 1967. 


Solubility data for the following are summarized and used to define for each the 
processes which might be responsible for its presence in the gangue: the system 
NaCl-H.O, quartz and other SiO. polymorphs, fluorite, the alkaline-earth 
carbonates—calcite, dolomite, strontianite, and witherite, and the sulfates—gypsum, 
anhydrite, celestite, and barite. Many of the conclusions reached are contained 
in a table. Simple cooling is an important mechanism; others are boiling, 
replacement and alteration reactions, and mixing of solutions with ground or 
connate water.—ESL 


03758 Hollister, Lincoln S.; Bence, A. E. Staurolite—Sectoral compositional variations: 


Science, v. 158, no. 3804, p. 1053-1056, illus., table, 1967. 


Electron-microprobe analyses across six successive sections of a single staurolite 
crystal show that the staurolite has three crystallographically controlled sectors, each 
with a distinctive content of Al, Si, Ti, Fe. Mg, and Mn. The sector distribution 
of elements raises the question of whether the staurolite acts as one or several phases 
during growth. Total analyses of the separate sectors suggest that: (1) the staurolite 
has tetrahedral Al substitution for Si, and (2) the hydroxyl content varies between 
sectors.— Authors’ abstract 

Honea, R. M. 


See Walker, T. R. 04283 
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Horwood, J. L. See Keys, J. D. 04183 
Hotton, Nicholas, 3d. See Crompton, A. W. 04200 0380! 
( 


04221 Hounslow, A. W.; Chao, G. Y.  Geikielite—A new Canadian Occurrence: 
Canadian Mineralogist, v. 9, pt. 1, p. 95-100, illus., tables, 1967. } | 


Geikielite, the magnesium end member of the ilmenite series occurs at Maxwell 
brucite qurry, Wakefield, Quebec. Analysis and X-ray diffraction data are given 
MLS ; 


Hower, John. See Maxwell, Dwight T. 04085 
= oS aoa ‘ : ae 0408 
04255 Hsia, Yu-ping. Molecular orbital studies on titanium-oxygen systems [abs,} 

Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 134B, 1967. ms 


Hubert, Arthur. See Clifton, H. Edward. 04102 
Huitt, J. L. See Day, John J. 04005 


03965 Hulings, Neil C. Marine Ostracoda from the western North Atlantic Ocean 
between Cape Hatteras, North Carolina, and Jupiter Inlet, Florida [with Spanish 
abs.]: Bull. Marine Sci., v. 17, no. 3, p. 629-659, illus., table, 1967. 


A total of 72 species of Recent marine ostracods are reported from [sediment samples 
at] 54 stations, ranging in depth from 9 to 795 m, in the area between Cape Hatteras 
and Jupiter Inlet. Three depth zones are recognized and include depths less than 
50 m with 16 diagnostic species, 50 to 200 m with 4 diagnostic species, and depth 
greater than 200 m with 7 diagnostic species. One new species, Macrocypris 
bathyalensis, is described.—from Author’s abstract 037 


03613 Hunter, Ralph E.; Kempton, John P. Sand and gravel resources of Boone County, 
Illinois: Illinois Geol. Survey Circ. 417, 14 p., illus., tables, 1967. 


Boone County has sand and gravel resources that could be adequate to meet needs 
for many years. The largest deposits occur in terraces and floodplains along 
Piscasaw Creek and along the Kishwaukee River downstream from its junction with 
Piscasaw Creek. Other deposits are found in the northeastern part of the county, 
along parts of Beaver Creek, east of Piscasaw Creek, and south of the Kishwaukee 
River. Only small deposits are found in the northwestern part of the county. The 
deposits have been mapped on the scale 1:62,500,— Authors’ abstract 


04051 Hurlbut, Perry K. Diamonds [abs.], in Guidebook of Defiance-Zuni-Mt. Taylor 
region, Arizona and New Mexico—New Mexico Geol. Soc., 18th Field Conf. 1967: 
Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 226-227, 
1967. 

04 

04009 Hyne, Norman J.; Goodell, H. Grant. Origin of the sediments and submarine 
geomorphology of the inner continental shelf off Choctawhatchee Bay, Florida: 
Marine Geology, v. 5, no. 4, p. 299-313, illus., tables, 1967. 


Part of the inner continental shelf in the northern Gulf of Mexico exhibits sinusoidal, 
submarine ridges and troughs oriented roughly 70° to the strand line. Almost 
perpendicular to the ridges and troughs are two linear sand bodies at 70 and 90 
ft depths. A thin lamina of clayey silt covers the sands of this topography. The 
ridges display coarser, better sorted sediments with higher heavy mineral percentages 
than the troughs. It is proposed that the sand bodies originated as barrier islands 
and/or spits during the Late Wisconsin regression. Fluvial action cut the ridge 
and trough topography into the terrace, and the Wisconsin sea-level rise modified 
the topography to its present form. Radiocarbon dates the youngest aspects ol 
the 70-ft deep sand body as at least 5,000 yr B. P._-from Authors’ abstract 


Ingamells,C.O. See Goldich, S. S. 03624 
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Innes, M.J. See Tanner, J. G. 03804 


03808 Innes, M.J.S. Crater studies, in Canadian Upper Mantle Report, 1967: Canada 


Geol. Survey Paper 67-41, p. 172-174, illus., 1967. 


Structural, topographic, geophysical, and geological surveys, plus diamond drilling 
programs have been carried out at a number of craters and circular structures in 
Canada since 1950; evidence in support of meteorite impact origin has been 
discovered at 12. In 1966, studies were concentrated at Deep Bay, Saskatchewan 
and West Hawk Lake, Manitoba. Field investigations of two new crater sites are 
planned for 1967. Four publications are listed.— VSN 


04089 Innes, M. J. S.; Goodacre, A. K.; Weber, J. R.; McConnell, R. K. Structural 


implications of the gravity field in Hudson Bay and vicinity, in Hudson Bay 
geophysical survey 1965: Canadian Jour. Earth Sci., v. 4, no. 5, p. 977-993, illus., 
1967. 


Results of underwater gravity measurements in Hudson Bay and of regional gravity 
surveys over parts of the Canadian Shield and Hudson Lowlands are presented as 
a Bouguer anomaly map; the general anomaly pattern is discussed and interpreted. 
Analysis of anomaly profiles crossing Hudson Bay using seismic data for control, 
shows that Paleozoic and recent sediments have little overall effect on the gravity 
field, and variations in depth to the crust-mantle boundary have little or no 
correspondence with variations in the gravity field. It is believed that gravity 
variations are due to systematic density differences in Precambrian basement rocks. 
An important conclusion is that the more positive gravity field over northern Hudson 
Bay marks a major change in structure and that the Churchill crustal block does 
not extend uninterruptedly eastward.—/from Authors’ abstract 


03759 Irish, E. J. W. Geology, Oyen, west of fourth meridian, Alberta: Canada Geol. 


Survey Prelim. Ser. Map 21-1966, scale 1:253,440, text, 1967. 


Glacial and fluvioglacial deposits cover most of the Oyen map-area and Mesozoic 
bedrock exposures are confined almost entirely to the region west of long. 111°35’ 
W. These latter include the Oldman Formation of sandstones and shale in the 
northeast section; the Bearpaw Formation, 0 to 700 feet thick, resting conformably 
upon the Oldman beds east of long. 111°35' W.; and the nonmarine Edmonton 
Formation, from 0 to 250 feet thick, overlying the Bearpaw along the western border. 
Generally the strata dip at small angles to the west and southwest, but a gently 
dipping, northwest trending anticline is indicated to the northeast; other minor folds 
may be present. Natural gas is produced in commercial quantities; present 
boundaries of fields are shown.—MCM 


Irving, E. See Roy, J. L. 04092 


04189 Ito, Jun. A study of chevkinite and perrierite: Am. Mineralogist, v. 52, nos. 


7-8, p. 1094-1104, illus., tables, 1967. 


Numerous analogs of chevkinite and perrierite, for which the idealized formula of 
Gottardi (1960) and Bonatti and Gottardi (1966) is accepted, have been synthesized 
hydrothermally and by solid state reaction. The compositions include material with 
A-rare-earths from La toSm; B=Fe, Co, Ni, Mg; and C=AlI Fe’, Ga or 
(Me’’ Ti‘* ). Coupled substitutions involving the partial entrance of Ca into A, 
Ti into C, and Al for Si also have been effected. Chevkinite and perrierite apparently 
have very similar but not identical compositions, while having the same formula 

type, they are not polymorphs. They occupy regions of an extensive solid solution 
series, separated by a two-phase field, in which the structural transition apparently 
is controlled by the average size of the ions occupying the several structural sites. 


from Author’s abstract 


04190 Ito, Jun; Frondel, Clifford. New synthetic hydrogarnets: Am. Mineralogist, v. 


52, nos. 7-8, p. 1105-1109, illus., tables, 1967. 
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Various synthetic hydrogarnets containing Ca, Zr, Fe, Ti, Sr, Sc, and In wer 
synthesized by aging precipitated gels at 85°-105°C and | atm in NaOH solutions 
of pH 13.5.—EHR 


04273 Ito, Jun; Frondel, Clifford. Syntheses of lead silicates—Larsenite, barysilite and 


related phases: Am. Mineralogist, v. 52, nos. 7-8, p. 1077-1084, illus., tables, 1967 


Larsenite, PbZnSiO,, has been synthesized both by heating a precipitated gel of 
the same composition in air at 1 atm to temperatures from 500° to 950°C, and 
by hydrothermal crystallization of the gel at temperatures from 300° to 550°C ond 
a pressure of 2,000 bars. Barysilite, MnPb;(SizO;)2, and analogs of this compound 
in which Mn is wholly replaced by Fe, Co, Ni, Zn, Cd, Mg or Ca have been 
synthesized either hydrothermally by crystallization of precipitated gels at 
temperatures from 200° to 550°C and pressures of 1,500 to 3,000 bars, or by heating 
gels in air at | atm and temperatures of 600° to 800°C. X-ray powder Spacing 
data are given.—from Authors’ abstract 


03877 Jackson, K. A. A review of the fundamental aspects of crystal growth, in Crystal 


growth— Internat. Conf. on Crystal Growth, Boston, 1966, Proc.: London and Ney 
York, Pergamon Press, p. 17-24, illus., 1967. 


Subjects covered in this review are interface kinetics, surface energy, and diffusion. 
These general categories of crystal growth can be identified on the basis of entropy 
of transformation, but no aspect can be pigeonholed as only one or the other. 
It is the interplay of these factors that leads to the variety, complexity, and 
fascination of crystal growth.—ESL 


Jackson,M.L. See deVilliers, J. M. 03822 


03810 Jacobs, J. A.; Russell, R. D. Geophysical theory and computers, in Canadian 


Upper Mantle Report, 1967: Canada Geol. Survey Paper 67-41, p. 181-184, 1967. 


The use of computer techniques in processing data of geophysical surveys and 
theoretical studies is particularly applicable in fields of seismology, geomagnetism, 
and gravity. Programs for actual data processing and theoretical studies for 
development of methods recently completed or now in progress in the Dominion 
Observatory, the Geological Survey of Canada, and various universities and other 
institutions are summarized very briefly.— VSN 


04206 Jambor, J. L. New lead sulfantimonides from Madoc, Ontario, Pt. I: Canadian 


Mineralogist, v. 9, pt. 1, p. 7-24, illus., tables, 1967. 


A small prospect pit in Precambrian marble at Madoc, Ontario, contains at least 
eight new lead sulfantimonides and ten previously known _ sulfosalts. The 
compositions of the minerals were determined by microprobe analyses and 
determinative curves constructed by plotting the mol ratio of Pb/Sb. against the 
density of known lead sulfarsenides and sulfantimonides . ..—Author’s abstract 


03895 Janda, Richard John. Pleistocene history and hydrology of the upper San Joaquin 


River, California [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 27, no. 11, p. 3393B, 
1967. 


03914 Jansonius, Jan. Systematics of the Chitinozoa, in Palaeophytic and Mesophytic 


palynology—Internat. Conf. Palynology, 2d, Utrecht, 1966: Rev. Palaeobotany and 
Palynology, v. 1, nos. 1-4 (spec. vol.), p. 345-360, illus., 1967. 


In the period 1930-1960, a totai of 15 genera were proposed in three families 
Lagenochitinidae, Conochitinidae, and Desmochitinidae——of the order Chitinozoa 
Eisenack, 1931. Not including two withdrawn for technical reasons, up to August 
1966, 36 generic names had been validly proposed, three of which are considered 
to be synonyms. Four new genera have been announced informally at recent 
meetings of the C.I.M.P. subcommittee for Chitinozoa and five more new genera 
are discussed informally in this paper. Of these 45 genera, 42 are assigned here 
to five tribes. Overall size and morphology, structure of the prosome complex, 
aboral differentiations, and structure of the wall layers have been used as 
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distinguishing criteria. The shorter stratigraphic ranges of the present genera 
indicate the soundness of the systematic nomenclature now developing.—from 
Author’s abstract 


03821 Jenkins, Evan C. Geologic map of the Millard quadrangle, Pike County, 


Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-659, scale 1:24,000, section, 


text, 1967. 


Coal and natural gas were the principal mineral resources in the Millard quadrangle 
before 1966: sand and gravel, shale, clay, and sandstone are of potential value. 
Of the 24 coal beds, six have a maximum thickness of 14 inches or less; seven, 
14 to 28 inches; three, 28 to 42 inches; and 8, greater than 42 inches; those attaining 
4 maximum thickness of greater than 42 inches are Fire Clay, Amburgy, several 
of the Elkhorn zone, Clintwood, and lower bed of the Millard zone. Natural gas 
is produced from over 100 wells, largely from the Devonian Ohio Shale; other 
producing zones are the Mississippian Greenbrier Limestone and sandstone beds 
in the Pennington Formation, and the Pennsylvanian Lee Formation.—MCM 


04074 Jillson, Willard Rouse. The geology of Henry County, Kentucky—An outline 


designed with special reference to lead and zinc mining and oil and gas exploration: 
Frankfort, Ky., Roberts Printing Co., 163 p., illus., tables, 1967. 


The structure of Henry County is a crenulated, inclined plane marked by four major 
anticlines trending west or northwest, three domes with 40-60 feet of closure, and 
two major basin synclines. Faults of minor displacement are common, but only 
two areas have pronounced faulting. The exposed stratigraphic section consists of 
Middle Ordovician Trenton limestones and shales, and Cynthiana limestone and 
shale; Upper Ordovician Eden shale, Mayville, and Richmond units; Silurian 
Oswegan and Niagaran; and Miocene-Pliocene, Pleistocene, and _ Recent 
unconsolidated sediments. Although the county has been explored by 12 separate 
drillings since 1866, no important oil or gas wells were produced. Most lead veins 
have been abandoned, but the Lockport-Gratz vein has estimated reserves of 390,000 
to 410,000 tons of unseparated galenite and sphalerite ore.—LLP 


03849 Johns, W. D.; Sen Gupta, P. K. Hydrogen-—bonding site distribution on layer 


silicate surfaces, in 1.LM.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., 
New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 
182-188, illus., 1966[1967]. 


Complexes were formed by reacting excess butyl-, hexyl-, octyl-, decyl-, and 
dodecyl-ammonium chloride solutions with vermiculite. Structural determinations 
showed that the complex with octylamine had an (001) periodicity of 28.13 A., with 
the aliphatic chains inclined at 54.7°, and 2 moles of octylammonium chloride 
absorbed. Washing to remove the adsorbed molecules does not change the 
inclination of the aliphatic chain. The data are in accord with the covalent model 
described by Grim and Bradley (1955).— MF 


03923 Johnson, A. I. Specific yield—Compilation of specific yields for various 


materials: U.S. Geol. Survey Water-Supply Paper 1662-D, p. Di-D74, illus., 
tables, 1967. 


Specific yield is the ratio of the volume of water a saturated rock or soil will yield 
by gravity to total volume of rock or soil. Values offer a convenient means to 
estimate water-yielding capacities of earth materials. This report consists mostly 
of direct or modified quotations from many selected reports that present and 
evaluate methods for determining specific yield, limitations of those methods, and 
results of determinations made on a wide variety of rock and soil materials. 
Although no particular values are recommended, a table summarizes values of 
specific yield and their averages determined for clay, silt, sandy clay, sand, and 
gravel.—from Author’s abstract 


Johnson, A.M. See Kittleman, L. R. 03959 


Johnson, Gerald H. See Schneider, Allan F. 03866 
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04015 Johnson, J. Harlan. Bibliography of fossil algae, algal limestones, 


: : : and 

geological work of algae, 1956-1965: Colorado School Mines Quart., y. 62 > - 

4, 148 p., 1967. rina 
This is the third in a series of bibliographies which represent by-products of the as 
author’s work on fossil algae during the last 35 years. A few older articles Missed is 
in the earlier bibliographies (1943; 1957) are included with those annotated in this cl 
volume.—GDC m 
al 
03771 Johnson, Stanley S.; Tyrrell, Miles E. Analyses of clay and related materials— al 
Eastern counties: Virginia Div. Mineral Resources Mineral Resources Rept. 8, 232 th 
p., illus., tables, 1967. tc 
This report contains the results of tests and determinations of properties required 03618 
to evaluate the potential ceramic and nonceramic uses of 132 samples of clay and al 

related materials which were collected in 27 counties in eastern Virginia. Tests 
indicate that 82 samples are potentially suitable for use in one or more structural T 
clay products or lightweight aggregate. Three samples were found to have possible p 
nonceramic applications. The present report, which includes approximately 25 li 
percent of the total land area in Virginia, is the fourth in a series related to a ceramic e 
testing program in the State.—Authors’ abstract d 
d 
04175 Jolly, James H.; Foster, Helen L. X-ray diffraction data of aluminocopiapite: al 

Am. Mineralogist, v. 52, nos. 7-8, p. 1220-1224, tables, 1967. 

X-ray diffraction, optical, and chemical data are presented for aluminocopiapite 32 
from the north bank of Mosquito Fork, Forty Mile River, Alaska.—MLS 037 fl 
04125 Jones, B. R.; Antoine, J. W.; Bryant, W. R. Hypothesis concerning origin and ' 
development of salt structures in Gulf of Mexico sedimentary basin [abs.]: Am, T 
Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2165, 1967. fi 
; Cc 
Jones, B. R. See Antoine, J. W. 04134 h 
il 
Jones, Douglas E. See Geological Society of America. 03872 c 
v 
03986 Jones, Douglas E. The Selma Group in west Alabama, in Geology of the coastal tl 
plain of Alabama—Geol. Soc. America, 80th Ann. Mtg., New Orleans, La., 1967, ti 

Guidebook, Field Trip No. 1: University, Ala., Alabama Geol. Soc., p. 26-32, 
illus., 1967. 04229 
( 

As applied herein the Selma Group includes the sequence of essentially calcareous 
strata in western Alabama between the top of the Eutaw Group or Formation and / 
the base of the Tertiary System; it consists of sediments equivalent in age to the i 

Austin, Taylor, and Navarro stages of Texas, as shown on an Upper Cretaceous 
correlation chart. In facies changes from west to east pure carbonates become 04016 
increasingly abundant in calcareous quartz sands, reflecting Piedmont source areas f 


to the north. To distinguish this eastern clastic sequence from the typical Selma 
lithology, the term Ripley was applied (Murray, 1961). Their age equivalency is ( 
established by significant faunal zones known throughout the Gulf and Atlantic ¢ 
Coastal Plain. Characteristics of the formations seen in western Alabama outcrop \ 
are described briefly.—_ GDC s 


03798 Jones, Robert E. A Hydrodamalis skull fragment from Monterey Bay, California: 

Jour. Mammalogy, v. 48, no. 1, p. 143-144, illus., 1967. ; 
03867 
The posterior part of a skull of the northern (Steller’s) sea cow, Hydrodamuiis gigas, ‘ 
was recovered in 1960 in a trawl sample off Monterey, Calif. The skull is now 
part of the large collection of the genus at the U.S. National Museum; a sample 
submitted for C-14 analysis was found to be of Pleistocene age, 18,940+1100 yr 
B.P. (Radiocarbon, v. 7, p. 254, 1965). The species, formerly living in the Bering 
Sea, became extinct about 1768.—VMJ 


Jones, Robert S. See Frondel, Judith W. 04014 
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03899 Joyner, William B. Basalt-eclogite transition as a cause for subsidence and uplift: 
Jour. Geophys. Research, v. 72, no. 20, p. 4977-4998, illus., tables, 1967. 


A numerical method is presented for determining the history of a sedimentary basin, 
assuming a basalt eclogite phase transition and taking isostasy into account. It 
is found that an initial depth of only 500 m would permit deposition of 4 km of 
clastics or 6 km of limestone. The time spans of deposition were as long as 40 
m.y. for clastic sediments and 200 m.y. or longer for limestones or mixed clastics 
and limestones. One model exhibited a cyciic alternation of periods of deposition 
anderosion. In all models deposition was followed by uplift. A model duplicating 
the history of the Appalachian miogeosyncline resulted in a fairly good match for 
total thickness and duration of deposition.— DBV 


03618 Jumikis, Alfreds R. Introduction to soil mechanics: Princeton, N. J., Toronto, 
and London, D. Van Nostrand Co., 436 p., illus., tables, 1967. 


The six parts of this book are: historical review and soil mechanics definition; 
physical properties of soil volumetry and gravimetry, moisture, etc.; water in soil 
liquid phase of soil-water, frost action, ground water, hydraulics of wells, seepage; 
consolidation of soil and settlement of structures—includes sections on vertical sand 
drains and famous examples of settlement; strength properties—shear strength, stress 
distribution, lateral earth pressure, bearing capacity (depth of foundation, trenches, 
and slope stability analysis); and soil exploration.—ESL 


Kahle, A.B. See Vestine, E. H. 03751 


03752 Kahle, A. B.; Ball, R. H.; Vestine, E. H. Comparison of estimates of surface 
fluid motions of the Earth’s core for various epochs: Rand Corporation Memo. 
RM-5193-NASA, 25 p., 1967. 


The velocity patterns of the fluid at the surface of the Earth’s core are compared 
for different epochs since 1885. The velocity of the fluid at the surface of the Earth’s 
core can be related to the magnetic field and its secular change through 
hydromagnetic equations. The velocity patterns for epoch 1960 show an upflow 
in southern Africa and a downflow in the Pacific, and four horizontal rotational 
cells, corresponding roughly to geostrophic flow around the vertical flow. The 
westward drift is somewhat smaller than that found previously. Comparison of 
the velocity patterns at epochs 1885, 1912, 1933, and 1960 shows the Africa upflow 
to be a strikingly persistent feature.—JHF 


04229 Kaiman, S. Accessories for locating microscopical fields in polished sections: 
Canadian Mineralogist, v. 9, pt. 1, p. 132-135, illus., 1967. 


A grid syst.m for relocation of fields viewed through an inverted or conventional 
microscope is described.— MLS 


04016 Kaliser, Bruce N. It could happen .. . again: Utah Geol. and Mineralog. 
Survey Quart. Rev., v. 1, no. 13, p. 1, 3, illus., 1967. 


On May 24, 1967, a damaging rock slide occurred in Park City, 25 miles southeast 
of Salt Lake City. Cracks back of the scarp face indicate further possible sliding. 
Weakening of the bedrock by faulting, steepness of the canyon wall, and melting 
snow are the factors involved in the formation of this geologic hazard.— ESL 


Kanamori, Hiroo. See Takeuchi, Hitoshi. 03920 


03867 Kane, Henry E. Some general aspects of the physical geography of the 
southeastern portion of the Canon City Embayment, Colorado: Indiana Acad. Sci. 
Proc. 1966, v. 76, p. 335-338, 1967. 


The bedrock and Quaternary landforms are described briefly for this area, within 
the Canon City Embayment of the Colorado Piedmont section of the Great Plains 
and the Wet Mts. of the Front Range of the Southern Rocky Mountains. Six 
Pleistocene pediments and an intermediate surface of one of the higher and older 
pediments truncate soft shale of the Smoky Hill and Pierre Formations of Cretaceous 
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age. The pediment cover of coarse alluvium was deposited by streams of thr 
drainage systems. Ephemeral streams and torrential downpours are the powerie 
erosive agents, particularly in springtime. Vegetation of characteristic types prove 03829 
in three subdivisions: river bottom, range-lands of pediments, and mountains i 
is strongly influenced by the amount of water available in the semi-arid, continental 
temperate climate.—GDC , 


) 
r . ~ a] ~ ‘ 4 ¥ 0 
03858 Kanizay, S. P.; Cressman, E.R. Geologic map of the Centerville quadrangle i 
central Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ 653, scale 1:24,009, s 
section, text, 1967. it f 
i 
Several barite veins, commonly containing galena, were prospected in the Centerville i 
quadrangle early in the century, but most of these veins are no longer exposed ( 

Limestone, mostly from the Grier Limestone Member of the Ordovician Lexington 
Limestone, but in part from the Tanglewood Limestone Member, in the past has 0420! 
been quarried locally on a small scale for road metal and building stone.—-MCM 
( 

Kaplan, I.R. See Presley, B. J. 03855 

04239 Karwoski, William James. A theoretical approach to the problem of determining 


ejecta volumes in a gravitational vacuumed half-space [abs.]: Dissert. Abs., Sec. | 
B, Sci. and Eng., v. 28, no. 1, p. 214B, 1967. 


Katagawa, Takeshi. See Kato, Norio. 03744 


03744 Kato, Norio; Usami, Katsuhisa; Katagawa, Takeshi. The X-ray diffraction image 
of a stacking fault, in Advances in X-ray analysis, V. 10—Applications of X-ray 
analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, 418 
p. 46-66, illus., 1967. 


The spherical wave theory of X-ray Pendellosung fringes in perfect crystals is 
extended to the case of crystals including a single stacking fault in an arbitrary 
way. Kelvin’s stationary phase method is used extensively. The stationary phase 
condition gives trajectories of X-ray beams in the crystal. Phase and amplitude 037: 
along each trajectory are obtained by straightforward calculation. Based on this 
crystal wave field, section patterns in X-ray diffraction topographs are obtained 
both for direct and Bragg-reflected waves; characteristic fringe—patterns are 
expected. Through the image of a fault plane in a single section pattern, geometrical 
configuration inside the crystal and magnitude of the fault vector can be determined. 
The fault image based on the plane wave theory is also reformulated in the most 
general Laue case without use of ad hoc assumptions on shape of dispersion surface.— 
from Authors’ abstract 


03813 Keen, M.J. The Atlantic continental margin, in Canadian Upper Mantle Report, 
1967: Canada Geol. Survey Paper 67-41, p. 211-219, illus., 1967. 


Studies on the regional geophysical and geological nature of the continental margin 
of eastern Canada from Nova Scotia to northern Newfoundland are summarized. 039 
Topics include the crust and mantle of the Appalachian System and the deep 
structure of the continental margin. A bibliography of 24 published papers, most 
of them since 1960, is included.— VSN 


03934 Kelley, Vincent C. Tectonics of the Zuni-Defiance region, New Mexico and 
Arizona, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New 
Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New 
Mexico Bur. Mines and Mineral Resources, p. 28-31, 1967. 


The Zuni uplift in New Mexico and Defiance uplift in Arizona, with the intervening 
Gallup Sag, and a small part of the Acoma Sag and its McCarty’s syncline to the 
southeast, and the Chaco Slope of the San Juan Basin to the northeast, are described. 
Structure contours on the Dakota Sandstone are used. The structures were formed ; 
during Laramide activity of Late Cretaceous—Early Eocene time. HRC 03; 


Kelley, Vincent C. See Kittel, Dale F. 04058 
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Kempton, John P. See Hunter, Ralph E. 03613 


Kerns, Raymond L., Jr. Chemical analyses by X-ray fluorescence: Oklahoma 


0382? Notes, v. 27, no. 11, p. 201-210, illus., tables, 1967. 


Geology 


X-ray fluorescence spectrometry is a precise, accurate, and nondestructive method 
of chemical analysis. A description of the equipment, and directions for operating 
it for both qualitative and quantitative analyses are given. Under the latter, both 
spectrometer and pulse-counting techniques are described. Preparation for 
quantitative analysis of pressed pellets or brickettes of rock samples is discussed, 
including the binding agent, pressing, and thickness. Accuracy of the technique 
is limited only by the reliability of chemical analyses of standards and by the skill 
of the analyst. ESL 


04201 Kerr, J. W. Vendom Fiord Formation—A new red-bed unit of probable early 
Middle Devonian (Eifelian) age, Ellesmere Island, Arctic Canada: Canada Geol. 
Survey Paper 67-43, 8 p., illus., 1967. 


Four units are recognized in the Vendom Fiord Formation (new name) in the type 
section west of Irene Bay. The section is 1,695 feet thick; no fossils have been 
found. The formation occurs in the eastern side of the Franklinian miogeosyncline 
and on the adjacent Central Stable Region, and rests unconformably on beds below. 
It is a post-tectonic formation of southeasterly derivation, resulting from a 
widespread emergence near the Lower-Middle Devonian boundary, that involved 
a westward shift of the flexure bordering the geosyncline and a mild relatively 
positive movement of the Bache Peninsula arch.— ESL 


04183 Keys, J. D.; Horwood, J. L.; Baleshta, T. M.; Cabri, L. J. Iron-iron interaction 
in iron-containing zinc sulfide [abs.]: Econ. Geology, v. 62, no. 6, p. 872-873, 
1967. 


Kilburn, Chabot. See Harder, A. H. 03826 


03731 King, Hubert W.; Preece, Carolyn M. Precision lattice parameter determination 
at liquid helium temperatures by double-scanning diffractometry, in Advances in 
X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual Conf., Univ. 
Denver, 1966, Proc.: New York, Plenum Press, p. 354-365, illus., tables, 1967. 


The back-reflection double-scanning diffractometer method, by which lattice 
parameters can be measured with a reproducibility of one part in 150,000 has been 
applied at liquid helium temperatures. A cryostat attachment is described which 
enables diffraction profiles to be scanned on both sides of the primary X-ray beam 
up to 163°, 20. Alignment errors may, thus, be eliminated by measuring the included 
angle 40 between respective Bragg reflections. The method is illustrated by 
measuring the lattice parameters of the I.U.Cr. standard specimens of silicon and 
tungsten at various cryogenic temperatures, Authors’ abstract 


03916 King, P, B. Reefs and associated deposits in the Permian of west Texas, in 
Paleotectonic maps of the Permian System: U.S. Geol. Survey Misc. Geol. Inv. 
Map I-4S0, text p. 36-44, illus., 1967. 


Reefs are significant in the depositional history of the Permian of western Texas 
and southeastern New Mexico, especially in the Leonard and Guadalupe Series. 
Reef building culminated in late Guadalupe time with the formation of the barrier 
reef of the Capitan Limestone, which nearly encircled the Delaware basin, but 
precursors occur in rocks of the middle part of the Guadalupe Series and Leonard 
Series. Some reefs also exist in the older Wolfcamp Series, but these are not 
extensive. Reefs in the Permian in west Texas are all related to the margins of 
the Delaware basin, which lay between a moderate to deep basin and broad shallow 
shelves. MST 


03770 Kinoshita, H.; Nagata, 7. Dependence of magnetostriction and 
magnetocrystalline anisotropy of magnetite on hydrostatic pressure: Jour. 
Geomagnetism and Geoelectricity, v. 19, no, 1, p. 77-79, illus., 1967. 
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The problem of the possible dependence of magnetostriction and Magnetocrystallj f 
anisotropy on hydrostatic pressure is examined experimentally using single eae att 
of magnetite as representative of typical magnetic minerals in rocks, Theoretically fo 1 
the magnetocrystalline anisotropy constant, K, and the saturation magnetostrictig ee 
coefficient, A, change with hydrostatic pressure. Techniques of measurement a oc 
described. Results indicate that for rocks within the Earth’s crust both )j», a A 
Ari: Of magnetic minerals of cubic structure increase considerably with depth wheres hi | 
K, and K,» decrease slightly with depth.— VSN e nee 

04056 Kittel, Dale F.; Reed, William M.; Melancon, Paul. Third day road log from = 

Fort Wingate to Bibo via Prewitt, Ambrosia Lake, Milan, Grants, Laguna, and 
Paguate, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New I 
Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, New Mexico 
Bur. Mines and Mineral Resources, p. 159-169, illus., 1967. | 
The trip is 130 miles long and is southeast of Gallup. Stops are made at Haystack 04052 
Mountain to see the Jurassic section, and at the Kerr-McGee, the Jackpile, ang “Cr 
the Paguate uranium mines. Triassic and Jurassic rocks are noted along the route. reg 
HRC N 

04058 Kittel, Dale F.; Kelley, Vincent C.; Melancon, Paul E. Uranium deposits of the | 
Grants region, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and Ney 

Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New ] 
Mexico Bur. Mines and Mineral Resources, p. 173-183, illus., 1967. 

. : ee : 
The Grants, Gallup, and Laguna uranium districts are described. The sandstones 
in the Morrison Formation are the source of over 95 percent of the ore; the Todilto 

Limestone is the source of almost all of the rest, and a very little comes from the 
Entrada Sandstone. The ore occurs as a replacement in the limestone, and in the 04282 
sandstones as cement, grain coatings, fracture fillings, and as replacements. Twenty i B 
uranium-bearing minerals are known, but coffinite, uraninite, tyuyamunite, and 
uraniferous carbonaceous material are the most predominant ones. Numerous In 
individual deposits are described; none is unique.— HRC al 

th 

03959 Kittleman, L. R.; Green, A. R.; Haddock, G. H.; Hagood, A. R.; Johnson, A. bi 

M.; McMurray, J. M.; Russell, R. G.; Weeden, D. A. Geologic map of the Owyhee Ww 

region, Malheur County, Oregon: Oregon Univ. Mus. Nat. History Bull. 8, 1 sheet, be 

scale 1:125,000, 1967. be 

P 

Klapper, Gilbert. See Sandberg, Charles A. 04120 te 

: , ? : he 

03638 Klein, Cornelis, Jr.; Frondel, Clifford. Antimonian groutite: Am. Mineralogist, L 
v. 52, nos. 5-6, p. 858-860, table, 1967. 

. ; , , , : 03639 
Chemical analysis, morphology, physical and optical properties, X-ray powder data, ¢ 
and possible structural relation to catoptrite and yeatmanite are given for antimonian 
groutite in andradite-franklinite ore from Franklin, New Jersey..—_BCH N 

n 

Kodama, H. See Forman, S. A. 04202 te 

a 

Kodama, H. See Ross, G. J. 04272 ( 

Kodama H. See Forman, S. A. 04275 n 

Kohman, Truman P. See Shedlovsky, Julian P. 03616 03720 

) 

04126 Kohout, F. Groundwater flow and geothermal regime of Florida Plateau [abs.: I 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2165, 1967. 

1 

03620 Krauskopf, Konrad B. Source rocks for metal-bearing fluids, [Chap.] | in b 

Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): New York, ; 

Toronto, and London, Holt, Rinehart and Winston, p. 1-33, table, 1967. C 

I 

The basic question is whether ore-forming metals have been recycled in the crust 7 

with the M-discontinuity the extreme lower limit, or whether they can pass oul k 
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of the mantle into the crust; isotope studies neither prove nor disprove this 
movement. The origin of mafic rocks and reasons for scarcity of evidences of ore 
forming fluids are discussed. Sedimentary materials are not likely sources; if 
accompanied by volcanic activity, or previously enriched, orebodies could be formed. 
If granitized later, this could serve as a first step in magmatic deposits. Movement 
of heated water underground is a likely mechanism for formation of solutions with 
high metal content. Metallogenetic provinces give only ambiguous hints about 
sources; some large scale regional concentrations can be ascribed to differentiation. 
Generally the source is pushed back to causes of lateral inhomogeneities in earth 
materials at time of formation.—ESL 


Krouse, H.R. See Ryznar, G. 04148 


Krummel, W. J.,Jr. See Hinrichs, E. N. 03800 


04052 Krutak, Paul R. Cross-stratification studies in the Patula Arkose (Lower 


Cretaceous), Coahuila, Mexico [abs.], in Guidebook of Defiance-Zuni-Mt. Taylor 
region, Arizona and New Mexico— New Mexico Geol. Soc., Conf. 1967: Socorro, 
N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 227, 1967. 

Kullerud, Gunnar. See Naldrett, A. J. 04155 

Kullerud, Gunnar. See Craig, J. R. 04180 

Lachance,G. R. See Rimsaite, J. 03851 


LaMarche, Valmore C., Jr. See Stewart, John H. 04117 


04282 Land, Lynton S.; Mackenzie, Fred T.; Gould, Stephen J. Pleistocene history of 


Bermuda: Geol. Soc. America Bull., v. 78, no. 8, p. 993-1006, illus., tables, 1967. 


Intergradation of eolianites and shallow-water marine biocalcarenites indicates 
alternations between marine and subaerial deposition in the Berumda area during 
the Pleistocene. Development of red soils and diagenesis of eolianites and 
biocalcarenites by fresh water occurred most widely during low sea levels associated 
with glacial episodes. Two generations of red soil and five grades of diagenesis can 
be recognized. Marine biocalcarenites now above sea level and red soils locally 
below sea-level indicate fluctuations of sea level. Available evidence indicates 
Pleistocene shore lines paralleled modern shore lines, suggesting eustatic rather than 
tectonic contral of sea level. Fresh-water gastropod fossil assemblages are 
helpful for recognizing some units. Carbon-14 data indicate absolute ages from 
137,000 to 37,000 years. _WHN 


03639 Landwehr, W. R. Belts of major mineralization in western United States: Econ. 


Geology, v. 62, no. 4, p. 494-501, illus., 1967. 


Mesothermal and hypothermal mineral deposits are commonly associated with 
northeast-trending mineralized fractures; dikes and elongate igneous bodies tend 
to have similar orientation. The centers of mineralization and related intrusives 
are aligned in seven belts that also trend northeasterly. Most are Laramide 
(Nevadan), but some are Precambrian and others late Tertiary. The belts are 
believed to represent deep zones of rupture, to which magma reservoirs and their 
mineralizing solutions are related.—WSW 


03720 Lang, A. R. Some recent applications of X-ray topography, in Advances in 


X-ray analysis, V. 10-- Applications of X-ray analysis, 15th Annual Conf., Univ. 
Denver, 1966, Proc.: New York, Plenum Press, p. 91-107, illus., 1967. 


The studies are divided into: dislocations, inclusions, and precipitates; twin 
boundaries and fault surfaces; internal magnetic domain structures; and X-ray moiré 
patterns. The relationship between dislocation configuration and local strain centers 
can show whether the latter arise from inclusions or precipitates. In Brazilian or 
Dauphiné twinning in quartz the boundary may exhibit stacking-fault type fringes. 
The fault vector at the boundary and its variation with boundary orientation may 
be found from variation of visibility of these fringes in different reflections. 
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Previously undetected domain structures have been discovered in silicon-iron 
Observing moiré patterns by topography of one crystal superimposed on a 
involves theoretical complexities and produces a variety of curious patter 
shows promise of providing a means for comparing lattice spacings and 
strain fields.—from Author’s abstract 
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03993 Langenheim, Jean H. Hymenaea (Leguminosae) as an amber producer [abs | 


Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 653, 1967. 


04281 Lanphere, Marvin A. Studies in the Providencia area, Mexico—-[Pt.] 2, kK i 


and Rb-Sr ages of intrusive rocks and hydrothermal minerals [discussion of 1966 
paper by H. Ohmoto, S. R. Hart, and H. D. Holland]: Econ. Geology, y, 6 
no. 6, p. 862-863, 1967. 


The discussion by Ohmoto and others (ibid., v. 61, p. 1205-1213, 1966) of the 
instrumental discrimination correction used in their K-Ar dating may give q 
mistaken impression that calculations of this sort are handled in a subjective oy 
arbitrary manner. WSW 


04228 Larsen, Jimmy Carl. Electric and magnetic fields induced by oceanic tidal motion 


[abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 274B-275B, 1967. 


03768 Larson, E. E. Study on irreversible change of magnetic properties of some 


ferromagnetic minerals: Jour. Geomagnetism and Geoelectricity, v. 19, no, 2, p, 
117-127, illus., tables, 1967. 


Magnetic minerals separated from some acidic rocks undergo an irreversible change 
in Curie point and saturation magnetization when they are heated in vacuum: both 
Curie point and saturation magnetization decrease. Microscopic observation of 
polished sections reveal that all rocks which show such irreversible changes contain, 
in addition to titanomagnetite, some amount of titanomaghemite. All the other 
experimental results such as chemical, X-ray and low-temperature thermomagnetic 
analyses indicate that the irreversible change reflects a breakdown of the y-phase 
titanomaghemite to the a-phase ilmenite-hematite series during heating.—Author’s 
abstract 


03735 Larson, J. O.; Winkler, R. A.; Guffy, J. C. A glass fusion method for X-ray 


fluorescence analysis, in Advances in X-ray analysis, V. 10—Application of X-ray 
analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, 
p. 489-493, illus., tables, 1967. 


A thermally tough, low-melting, low-viscosity glass composition is described that 
has been used as a fusion mixture in sample preparations for X-ray fluorescence 
analysis. The fusion mixture is cast into a glass disk which, after annealing, is 
used directly for X-ray measurements. Problems arising from disk surface 
imperfections have, in the past, been minimized by either prolonged polishing of 
the glass surface, or grinding the disk and pressing the powder into a pellet. This 
practice has been eliminated through the incorporation of appropriate internal 
standard elements into the glass fusion mixture. This approach also minimizes 
interelement effects and errors due to instrumental drift.—from Authors’ abstract 


03779 LaSala, A. M., Jr. New approaches to water-resources investigations in upstate 


New York: Ground Water, v. 5, no. 4, p. 6-11, illus., tables, 1967. 


Investigations in New York now cover large basins to define the total water resources 
so that basin-wide plans for water development can be prepared. Ground water 
has been intensively studied because of its large potential, and its interrelation with 
surface-water resources, since principal aquifers are unconnected glacial sand and 
gravel deposits crossed by streams. Thus ground-water regime determines the flow 
characteristics and quality of streams, and streamflow data provide a means ol 
assessing ground-water availability. Approaches used are numerous observations 
of low streamflow to define areas of ground water discharge and the quantity and 
quality of water, estimation of total ground-water discharge past gages, assessment 
of recharge to particular sand and gravel deposits, and estimation of a daily chemical 
quality hydrograph.—from Author’s abstract 
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03876 Laudise, R. A. Techniques of crystal growth, in Crystal growth—Internat. Conf. 
on Crystal Growth, Boston, 1966, Proc.: London and New York, Pergamon Press, 
p. 3-16, illus., tables, 1967. 


Recent developments in techniques are discussed, especially those where theory and 
practice interact. Growth techniques are categorized and advantages and 
disadvantages pointed out. Attention is drawn to the advantages of crystal pulling 
as an exploratory tool and to the possibility of strain-annealing brittle materials 
under a constant load. The use of magnetic and electric fields during melt growth 
is discussed and two mechanisms for impurity banding, cellular growth and irregular 
convection, are presented. New techniques for production of large crystals from 
vapor are reviewed and large sized equipment for flux growth is described. The 
concept of mineralizer is shown to have general application in polycomponent 
growth, and new results On water as an impurity in hydrothermally grown crystals 
are presented.—from A uthor’s abstract 


Laverdiere, Camille. See Dionne, Jean-Claude. 03922 


04096 Laverdiére, Camille; Dionne, Jean-Claude. Un nouveau terme du vocabulaire 
de la geomorphologie littorale: Cahiers Géographie Québec, v. 11, no. 22, p. 100 
102, illus., 1967. 


Formations of flat pebbles standing on edge and overlapped have been found along 
the shore of Lac Saint-Jean and the estuary of the St. Lawrence. Although these 
have been known for a long time on ocean and lake shores, no investigator has 
considered them as typically littoral, but each has assigned them a periglacial origin. 
The primordial, and often exclusive, role of the surf in placing the flat pebbles is 
here recognized, but there is now a question of nomenclature. The authors suggest 
tesselated pavement.— ESL 


04100 Laverdiere, Camille. Sur le lieu de fonte sur place de la calotte glaciaire de 
Scheffer: Canadian Geographer, v. 11, no. 2, p. 87-95, illus., 1967. 


The name Scheffer is proposed for the glacial lobe in New Quebec. McGill 
University has been conducting research on the history of deglaciation in this area, 
and results of the work of Barnett and Peterson are referred to frequently. All 
glacial features, lines of lakes, radiating drainage, and isobase maps suggest the 
center of the Labrador-Ungava Peninsula as the location where the last centers 
of the icecap melted. Names of local lobes are reviewed, and the stability of the 
shoreline of Lake Nascaupi-II is discussed.— ESL 


04059 Laverty, Robert A. Geomorphology and structure in the Grants mineral belt, 
in Guidebook of Defiance-Zuni- Mt. Taylor region, Arizona and New Mexico— New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 188-194, illus., 1967. 


A study of the Gallup and Albuquerque 2-degree (1:250,000) plastic relief maps 
by photography with low-angled light reveals very confused fracture patterns and 
lineaments. Their relations to regional, large-scale structures are shown. The 
Nacimiento thrust to the east and the Black Creek rift valley at the west of the 
southern end of the San Juan Basin are very prominent north-south features. East 
to southeast trending fractures are prominent in the northwestern end of the Zuni 
uplift and contain much uranium where they cross north-south trends. Northwest 
trends, more or less parallel to the Zunis, are also obvious. The San Juan Basin 
isa product of ancient north and northwest-striking faults, dislocated by Laramide 
pressures, and modified by Tertiary vulcanism.— HRC 


04249 Lavkulich, Leslie Michael. Soluble aluminum in soils and some factors affecting 
its magnitude [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 19B, 
1967 

Leahy, E.J. See George, P. T. 04101 


04191 Leavens, Peter B. Reexamination of bermanite: Am. Mineralogist, v. 52, nos. 
7-8, p. 1060-1066, tables, 1967. 
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Bermanite is orthorhombic, with space group C 222, indicating that atoms occu 
only four- and eight-fold positions. A new formula is proposed: indexed X : 
powder diffraction data are given. MLS ray 


04225 Lee, William Hung Kan. Thermal history of the earth [abs.]:  Dissert Ab 
Sec. B, Sci. and Eng., v. 28, no. 1, p. 240B, 1967. erat 


04208 Lehmann, I. On the travel times of P as obtained from the nuclear explosion 
Bilby and Shoal: Physics Earth and Planetary Interiors, v. 1, no. 1, p. 14.23 “tg 
tables, 1967. » Mlus,, 


Results of a study of P-wave velocity distributions observed from the Bilby and 
Shoa! nuciear_explosions are presented, particularly to contribute information on 
the validity of various solutions now extant for velocity distribution in the upper 
mantle. It was found that velocities vary significantly on the eastern side of the 
Nevada test site. On the line to the ESE, velocity is smaller than to the E where 
it is smaller than to the ENE and NE; a region of high velocity seems to be Present 
to the northeast. To determine the structure of the entire region, separate studies 
must be made of smaller areas. The type of velocity distribution for the uppe: 
mantle proposed by Lemann in previous publications is given some support by this 
study. VSN : 


03988 Leisman, Gilbert A.; Stidd, Benton M. Further occurrences of Spencerites from 
the Middle Pennsylvanian of Kansas and Illinois: Am. Jour. Botany, v. 54, no 
3, p. 316-323, illus., 1967. 


Seven specimens of Spencerites mooresi in coal balls from the Cabaniss Formation 
near Cherokee, Kans., and elsewhere, allow for new interpretations of its sporophylls 
and method of sporangial attachment. The evolutionary association with S. insignis 
is shown by this attachment, S. mooresi being more primitive. Specimens of § 
majusculus are also present, and details of its sporangia are also described.—HRC 


Leisman, Gilbert A. See Baxter, Robert W. 03991 


04053 LeMone, David V. Paleoecological study of a McKelligon Canyon Formation 
(El Paso Group) algal complex [abs.], in Guidebook of Defiance-Zuni-Mt. Taylor 
region, Arizona and New Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: 
Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 227, 1967. 


04250 Leonard, Ralph Avery. Mica weathering in relation to_ structural and 
compositional chemistry [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no 
1, p. 19B, 1967. 


04153 Leow, J. H. Reflectivity measurements on molybdenite—A reply [to a discussion 
by H. V. Eales, 1967]: Econ. Geology, v. 62, no. 5, p. 744-746, 1967. 


Sources of error mentioned by Eales (ibid., no. 1, p. 151-153, 1967) are recognized, 
but they do not discount the importance of glare.-- WSW 


03772 LeRoy, L. W.; Grose, L. T. Cherry Gulch slide, Jefferson County, Colorado 
Mtn. Geologist, v. 4, no. 4, p. 133-139, illus., 1967. 


The Cherry Gulch landslide, a slab-type slide, is located one mile north of Red 
Rocks Park in Jefferson County, Colo. The slide involves the basalmost part of 
the Fountain Formation (Pennsylvanian). Displacement of the slide mass (estimated 
300,000 cubic yards) may have occurred as early as late Pleistocene or as late as 
Recent time. The slide constitutes part of a surface that has been long designated 
as the Morrison berm.— Authors’ abstract 


04127 Leutze, W. P. Stratigraphic utility of Sphaeroidinella Cushman in Louisiana 
[abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2165-2166, 1967. 


03781 Leve, G. W.; Goolsby, D. A. Test hole in aquifer with many water bearing zones 


at Jacksonville, Florida: Ground Water, v. 5, no. 4, p. 18-22, illus., table, 1967. 
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One of the deepest water exploration wells in the southeastern United States was 
completed in 1966 at Jacksonville, Fla. It was drilled to a depth of nearly 2,500 
feet to supply geologic and hydrologic information on the deeper unexplored part 
of the Floridan aquifer, which consists of a series of water producing zones separated 
by nonproducing zones. An important new fresh-water producing zone was found, 
and the contact between the fresh and salt water was located. [An impermeable 
zone exists between the new zone and the upper part of the aquifer.] The well 
was completed in three separate zones so that it could be used to monitor the deeper 
part of the aquifer to detect any salt-water encroachment.—from Authors’ abstract 


03880 Levengood, W. C. Quantitative aspects of twinning deformation in sapphire and 
, ruby single crystals, in Crystal growth— Internat. Conf. on Crystal Growth, Boston, 
1966, Proc.: London and New York, Pergamon Press, p. 93-97, illus., tables, 1967. 


Twinning planes were initiated in sapphire and ruby crystals at room temperature 
by compressive forces, and extended outward from trace lines produced by a wheel 
indenter. A linear relationship was found between mean length of twin lamellae 
and square root of loading force. From empirical curves, a mean value of critical 
stress for twin formation was determined for various orientations. Varying the trace 
direction in a fixed crystallographic plane disclosed systematic alterations in mean 
length and number of twin lamellae per millimeter of trace line. A direct 
proportionality between induced stress and twinning deformation was suggested. 
A decrease in critical stress for twinning was observed with increasing additions 
of chromium. A calculated value of the Peirls stress resisting dislocation motion 
during twinning was found to be the same order of magnitude as the experimentally 
determined value of critical stress.—from Author’s abstract 


03852 Levinson, A. A. A system of nomenclature for rare-earth minerals [abs.], in 
1.M.A. Volume—lInternat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, 
Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 233, 1966[1967]. 


03951 Lewis, Richard Q., Sr. Geologic map of the Frogue quadrangle, Kentucky 
Tennessee: U.S. Geol. Survey Geol. Quad. Map GQ-675, scale 1:24,000, section, 
text, 1967. 


Petroleum has been produced in the Frogue quadrangle for about 60 years from 
the Sulphur Creek and Fannys Creek oil fields (now covered by the Dale Hollow 
Reservoir), on Williams Creek from Granville sand (Late Ordovician) about 300 
feet below the base of the Chattanooga Shale, and recently on Sulphur Creek and 
along Riddle Branch. Limestone suitable for crushed rock for road construction, 
aggregate, and agricultural use is available from the Salem and Warsaw Formations 
and from reefs of the Fort Payne Formation. Gravel, in limited quantities from 
alluvium along larger streams, is used locally for farm and county roads.—MCM 


04164 Liese, H. C. An infrared absorption analysis of magnetite: Am. Mineralogist, 
v. 52, nos. 7-8, p. 1198-1205, illus., table, 1967. 


Representative infrared spectra are presented for magnetites from granites and 
gneisses of New England and for some ilmenites and artificial mixtures of magnetite 
with ilmenite and various silicates. Magnetite relatively free of ilmenite or hematite 
can be distinguished routinely by this method from magnetite of lesser purity, and 
silicate impurities in magnetite, hematite and ilmenite can be detected when present 
in amounts greater than two percent by weight. JRC 


04165 Linares, R. C. Growth of bromellite crystals: Am. Mineralogist, v. 52, nos. 
7-8, p. 1211-1214, illus., tables, 1967. 


Synthetic bromellite crystals grown from a sodium boron flux have a prismatic 
character with an external c/a ratio of | to 2 if the ratio of sodium to boron 
approximates |, but are rod-like with an external c/a ratio up to 50 if the boron 
content of the flux is doubled..- MLS 


04128 Lindemann, William L.; McBride, Earle F. Source of detritus in Gueydan 
(Catahoula) Formation, southern Texas Gulf [abs.]: Am. Assoc. Petroleum 
Geologists Bull., v. 51, no. 10, p. 2166, 1967. 
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Lineback, Jerry A. See Willman, H. B. 04022 


C 

is 

03987 Lisenbee, Alvis Lee. Shale diapir structures of the Galisteo syncline [abs.}, j gk 
Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico New fi 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur el 
Mines and Mineral Resources, p. 227, 1967. ; vi 

st 

03607 Lissey, A. The use of reducers to increase the sensitivity of piezometers: Joy; S| 
Hydrology, v. 5, no. 2, p. 197-205, illus., 1967. : p 


A piezometer is stabilized and gives a reliable measurement when pressure exerted 
by the column of water in the instrument equals the pressure of formation water 56 
outside. Rapid ground-water potential changes of great magnitude can 20 0385 
completely undetected by low-sensitivity piezometers because of the large basic time 
lags, so a reducer was built that enables such piezometers to stabilize quickly. The 
standard piezometer, the reducer, and an electric probe to measure water depth 
inside the reducer are described, and field results given.— ESL 


03929 Lochman-Balk, Christina. Lexicon of stratigraphic names used in northwest Ney 
Mexico and adjacent states, in Guidebook of Defiance Zuni-Mt. Taylor region, 
Arizona and New Mexico—New Mexico Geol. Soc., 18th Field Conf, 1967: 
Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, p. 15-27, 1967. , 


An alphabetical listing is given of the stratigraphic names which have been used 
in northwestern New Mexico for units from Mississippian to Pleistocene in age, 
One hundred units are very cursorily identified and described. HRC 


ir ee ae chit Goa eee ce ee 


0400! 

03873 Lockett, John B. Sediment transport and diffusion—Columbia Estuary and | 
entrance: Am. Soc. Civil Engineers Proc., v. 93, paper 5601, Jour. Waterways 
and Harbors Div., no. WW4, p. 167-175, illus., tables, 1967. 


Review of past studies and investigations, including prototype measurements and 
hydraulic model tests reveal some indications of sediment transport and diffusion 
in the vicinity of the Columbia Estuary and Entrance, Oregon and Washington. 
A unique pattern of sediment transport and diffusion prevails in this region; four 
major factors are: heavy downstream movement of river-borne sediments; 
predominantly upstream movement of ocean sediments through the entrance; 
predominantly southbound littoral movement of sediments north of the entrance; 
net northbound movement of sediments immediately south of the entrance. It is 
concluded that the estuary is acting as a trap for collection of bottom sediments 
and that, immediately offshore, the forces of erosion and accretion have established 
a regime that is also worthy of detailed further study.—from Author’s abstract 


0398 


03814 Loncarevic, B. D. The Mid-Atlantic Ridge and North Atlantic Ocean, in 
Canadian Upper Mantle Report, 1967: Canada Geol. Survey Paper 67-41, p. 220 
227, illus., 1967. 


Results are summarized of progress to date on a detailed study of a 1° strip of 
the Mid-Atlantic Ridge between 45° N. and 46° N. Surveys included detailed 
mapping of bottom relief by radar reflectors, magnetic field measurements with a 
towed nuclear precession magnetometer, and gravity field measurements with a 
gyrostabilized shipboard gravimeter. Rock density values were determined by 
compressional wave velocities in 12 samples dredged from the bottom. A 
bathymetric map is included. In 1966 two low-level aeromagnetic profiles were 
flown across the North Atlantic Ocean from Gander, Newfoundland, to Prestwick. 037 
Scotland, via Iceland, and future flight lines are planned from the southwest coast 
of Greenland at right angles to the Mid-Atlantic Ridge towards Ireland. Four 
lines were also flown across Denmark Strait between Iceland and eastern 
Greenland.— VSN 


04071 Love, A. E. H. Some problems of geodynamics—An essay to which the Adams 
Prize in the University of Cambridge was adjudged in 1911: New York, Dover 
Publications, 180 p., illus., tables, reprinted 1967; originally published 1911. 
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Chapter headings of this essay are: distribution of land and water, problem of the 
isostatic support of the continents, problem of the isostatic support of the mountains, 
general theory of earth tides, effect of inertia of earth tides, effect of the spheroidal 
figure of the Earth on earth tides, general theory of gravitating compressible planet, 
effect of compressibility on earth tides, problem of gravitational instability, 
vibrations of a gravitating compressible planet, and theory of the propagation of 
seismic waves. As the analytical investigations are intricate, an abstract stating the 
special hypothesis and limitations of the problems and describing conclusions is 
prefixed to each chapter.—_GDC 


Lowrie, L.M. See Mickey, W. V. 03978 


03856 Lozano, Efraim. Stratigraphy and structure of Tertiary rocks in central South 


Park, Park County, Colorado: Mtn. Geologist, v. 4, no. 4, p. 119-126, illus., table, 
1967. 


Tertiary rocks more than 5,000 feet thick crop out in central South Park, Colo.:; 
they include continental sediments and volcanics. These rocks have been previously 
divided into several formations, from youngest to oldest: Denver Formation 
(Eocene), and lower andesite of the Thirtynine Mile volcanic field, Agate Creek 
Formation (ash flow-4), and Antero Formation (all of Oligocene age). A newly 
recognized unit, the Hartsel Formation, is probably of Pliocene and Pleistocene age. 
The Denver Formation and older rocks were deformed during the Laramide 
orogeny. The Oligocene rocks were mildly folded and faulted by later Tertiary 
deformation. The main structural features of the area are the Antero and High 
Creek synclines, and the Santa Maria fault (new name).—from Author’s abstract 


04008 Luternauer, John L.; Pilkey, Orrin H. Phosphorite grains—Their application 


tothe interpretation of North Carolina shelf sedimentation: Marine Geology, v. 
5, no. 4, p. 315-320, illus., 1967. 


Study of phosphorite grains in North Carolina continental shelf, beach, sound, and 
river sediments reveals that: (1) the shelf is an important source of beach sediment, 
and (2) North Carolina shelf cuspate embayments are essentially independent 
entities, in terms of sediment content and transport.— Authors’ abstract 


03982 Maclver, B. N. Engineering properties of nuclear craters—Rept. 4, The 


formation and initial stability of slopes on cohesionless materials: U.S. Army 
Engineer Nuclear Cratering Group, Livermore, Calif., Rept. PNE-5009, [102 p.], 
illus., tables, 1967. 


Stability of crater slopes is of prime importance in engineering use of a nuclear 
crater. Deposition occurs in the later stages of crater formation. The angle of 
repose is defined as the maximum possible inclination of a slope of cohesionless 
material, and the factor of safety, as the ratio of the tangent of the angle of repose 
to the tangent of the angle of deposition. Particle size, shape, and angularity, 
structure of particle aggregations, manner of deposition, and geometry of slopes 
are discussed with regard to their influence on these angles. Empirical data from 
laboratory tests, stockpiles, rock-fill dams, natural slopes, explosion craters, etc., 
are presented and compared. It is concluded that angles of deposition for 
cohesionless materials vary from 22-42°, and generally lie between 34-37° for 
angular particles, whereas angles of repose range from 27~-47°, and generally lie 
between 37-47° for angular particles.—from Author’s abstract 


Mackenzie, Fred T. See Land, Lynton S. 04282 


03727 MacLachlan, Marjorie E. Oklahoma, Chap. E in Paleotectonic investigations 


of the Permian System in the United States: U.S. Geol. Survey Prof. Paper 515, 
p. 81-92, illus., table, 1967. 


Within its borders, Oklahoma east of the panhandle counties contains the major 
parts of the Anadarko and Hollis basins, their eastern shelves, and an intervening 
Positive belt. These tectonic features, inherited from the Pennsylvanian, persisted 
into Early Permian. The Permian System is represented by rocks more than 6,000 
feet thick in the Anadarko basin and more than 4,000 feet thick in the Hollis basin. 































366 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


The Permian overlies rocks of Virgil age everywhere except locally on the POsitive 
belt where a thin section overlies the Precambrian. Permian rocks Tecord 
environmental changes from normal marine, to restricted marine, to marine mudflat 
conditions, and are exposed in parts of central and western Oklahoma. Rocks of 
Pliocene and Quaternary age overlie the Permian near the Texas State line.—f 


: from 
Author’s abstract 


04080 Madden, T. R.; Cantwell, T. Induced polarization—A_ review, in Mining 


geophysics—V. 2, Theory: Tulsa, Okla., Soc. Explor. Geophysicists, p. 373-409 
illus., tables, 1967. : 


Investigations into causes of induced polarization have shown that the largest effects 
are due to the presence of electronic conducting minerals in the pore system of 
rocks. Theoretical studies into the charge transfer reactions involved when current 
is sent through such rocks have led to simple rules concerning the time or frequency 
structure of induced polarization effects. Greatest difficulties in field measurements 
arise from electromagnetic coupling and telluric noise problems. Electromagnetic 
coupling effects are superimposed on induced polarization effects, and set an upper 
limit on frequencies that can be used. Telluric noise is a problem at the low end 
of the spectrum, and sets a limit on periods that can be used. Problems of 
interpretation are examined briefly and some simple cases discussed.—from Authors’ 
abstract 


Maddock, A. G. See Bancroft, G. Michael. 04195 


04076 Majmundar, H. H.; O’Keefe, J. A. Causes of strain birefringence around the 


notches in moldavites: Geochim. et Cosmochim. Acta, v. 31, no. 9, p. 1533-1534, 
illus., 1967. 


Strain birefringence is exhibited around original notches and artificial notches in 
tektite surfaces. Similar strain is exhibited by a specimen which was quenched in 
an air stream from 1,000°C indicating that the strain is the result of cooling. The 
presence of strain, however, does not determine whether the surficial grooves were 
formed before or after cooling of the tektite.— Authors’ abstract 


Mallett, GavinR. See Newkirk, John B. 03740 


04203 Manning, P. G. Absorption spectra of Fe(III) in octahedral sites in sphalerite: 


Canadian Mineralogist, v. 9, pt. 1, p. 57-64, illus., tables, 1967. 


Thin sections of natural Fe-containing sphalerite have been examined 
spectrophotometrically in the energy range 10,000-30,000 cm ‘(1u-0.3u). Specimens 
of 6.15 percent Fe content (by weight) and of 100 micron thickness were a reddish 
brown in colour. The thin sections were structurally isotropic showing no 
birefringence. The absorption in the specified energy range was resolved into a 
number of bands characteristic of octahedrally bound Fe(III). The presence of 
substitutional Fe(Il) was confirmed by an intense absorption in the infrared at 3 
microns, and it is concluded that the Fe is distributed between the interstitial 
(octahedral) and substitutional (tetrahedral) sites in sphalerite.— Author’s abstract 


04222 Manning, P. G. A study of the bonding properties of sulphur in bornite: 


Canadian Mineralogist, v. 9, pt. 1, p. 85-94, illus., 1967. 


The bonding properties of the (seemingly) 5- and 7-coordinate sulphur atoms in 
bornite (Cu; FeS,) have been studied in relation to the availability of the 3d orbitals 
for bonding. Three bonding schemes have been considered . . . It is shown that 
bornite can be likened qualitatively to a sphalerite skeleton containing layers of 
ionically-bound interstitial metal atoms. Hence, the sulphur atoms are tetrahedrally 
coordinated.— Author’s abstract 


04081 Manos, Constantine. Depositional environment of Sparland  cyclothem 


(Pennsylvanian), Illinois and Forest City basins: Am. Assoc. Petroleum Geologists 
Bull., v. 51, no. 9, p. 1843-1861, illus., 1967. 
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The Sparland cyclothem includes strata in the uppermost part of the Kewanee Group 
and the lowermost part of the McLeansboro Group in the Illinois basin, and is 
correlated with part of the Marmaton Group of the Forest City basin. Various 
stages of the cyclothem are depicted by environmental maps based principally on 
distribution of rock types.—WLA 


Mardirosian, Charles A. See Nackowski, M. P. 04184 
Marks, C.L. See Sterk, A. A. 03733 
Martin, D. W. See Frostman, T. O. 03897 


04057 Marvin, Robert G. Dakota Sandstone-Tres Hermanos relationship, southern San 
Juan Basin area, in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and 
New Mexico-- New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., 
New Mexico Bur. Mines and Mineral Resources, p. 170-172, illus., 1967. 


Numerous well logs are used to interpret the relationships of these two units between 
the Grants, New Mexico, area and the Defiance monocline east of Window Rock, 
Arizona, toward the west. The Tres Hermanos Sandstone in the east overlies the 
Dakota Sandstone, yet is shown to be equivalent to the lower member of the Dakota 
Sandstone toward the west. The facies changes are the products of an overlapping 
sea. A cross section is included.-- HRC 


04114 Masters, Charles D. Use of sedimentary structures in determination of 
depositional environments, Mesaverde Formation, Williams Fork Mountains, 
Colorado: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2033-2043, 
illus., 1967. 


The vertical distribution of rock- stratigraphic units reflects the lateral distribution 
of environments at the time of deposition. Similarly, the vertical distribution of 
sedimentary structures reflects the lateral distribution of processes at the time of 
deposition. Rocks of the offbeach environment are characterized by parallel laminae 
and low-angle cross-laminae. Landward, the beach environment is represented by 
a sequence of sedimentary structures characteristic of the offshore-beach, 
submarine-bar, and foreshore-beach subenvironments. The lagoonal environment 
is indicated by sedimentary structures of the tidal-delta, tidal channel, lagoon- pond, 
and tidal-flat subenvironments. The swamp environment is characterized mainly 
by coal and carbonaceous sediments. The floodplain environment is identified by 
stratification characteristic of the channel and interchannel subenvironments.—-EAM 


03989 Matten, Lawrence. A progymnosperm from the Middle Devonian of New York 
[abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 651, 1967. 


Matthews, Robert A. See Evans, James R. 03924 


03790 Matthias, George F. Weathering rates of Portland arkose tombstones: Jour. 
Geol. Education, v. 15, no. 4, p. 140-144, illus., tables, 1967. 


Old cemeteries offer fertile ground for studies in weathering rates of stone materials. 
Portland arkose, a Triassic sandstone, was widely used in central Connecticut as 
a material for gravestones during the 18th and 19th centuries. The depth of 
inscription on these stones was used to measure the extent of weathering. 
Examination indicates that the tombstones have been weathering at an average rate 
greater than 2/64th inch over a 145-year period but there has been a three-fold 
increase in the rate of weathering since the turn of the century. Weather information 
Suggests an increase in the annual temperature since 1900 which, along with the 
increase in CO, content of the atmosphere, is probably responsible for the increase 
in rate.— Author’s abstract 


Mattson, R. A. See Bernstein, F. 03736 


Maughan, E. K. See Sheldon, R. P. 03913 





03728 Maughan, Edwin K. Eastern Wyoming, eastern Montana, and the 
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Dakotas, 
d States: 


Chap. G in Paleotectonic investigations of the Permian System in the Unite 
U.S. Geol. Survey Prof. Paper 515, p. 125-152, illus., tables, 1967. 


Rocks of Permian age record a general transgression of the sea by the lowerin 
of adjacent positive elements and filling of basins. Positive elements were : 
inherited from Pennsylvanian time, partly newly formed. During depositi 
interval A the sea transgressed from the southeast into a basin near the Present 
Black Hills and east of a low land barrier extending through central Wyoming net 
the ancestral Front Range north to a positive element in Montana. During the 
early stages of interval B, general transgression was interrupted in the north by 
uplift and erosion. During the later stages in interval B, sediments of the 
Midcontinent region coalesced with those of the Cordilleran across a_ barrier jn 
central Wyoming, and deposition was widespread in this area... MST 


Partly 
on of 


03835 Maxson, John H. Preliminary geologic map of the Grand Canyon and vicinity 


Arizona—Eastern section: Grand Canyon, Ariz., Grand Canyon Nat. History 
Assoc., scale 1:62,500, 1967. 


04085 Maxwell, Dwight T.; Hower, John. High-grade diagenesis and low grade 


metamorphism of illite in the Precambrian Belt Series: Am. Mineralogist, y, 52 


nos. 5-6, p. 843-857, illus., table, 1967. 


The Belt Series thickens from east to west in western Montana and northern Idaho 
to a thickness of 38,000 feet; rocks low in the section have been under high pressure 
and probably relatively high temperatures. Illite of the geosynclinal Belt argillites 
has little or no mixed layering and contains significant iron and/or magnesium, 
No 2M polymorph was detected in the shallow part of the series, but the amount 
of 2M increases with depth until essentially all dioctahedral mica is of the 2M 
polymorph. Increasing temperature and pressure conditions accompanying deep 
burial and deformation apparently cause a transformation of the 1Md to the 2M 
polymorph in dioctahedral mica. This transformation is paralleled by textural 
reconstitution of the argillites to phyllite and completed at the biotite isograd.—from 
Authors’ abstract 


Maxwell, J. A. See Forman, S. A. 04275 


03836 Mayer P. Rul, Federico A. Carta geologica de México—Hoja Viesca 13 R 


1(5): México, D.F., Univ. Nac. Autonoma México, Inst. Geologia, scale 1:100,000, 
sections, text, 1967. 


The summary of geology of the Viesca area, Coahuila, includes a description of 
the complete stratigraphic column, tectonics, structure, mineral resources, and 
hydrogeology..- MCM 


04093 McAnulty, William N., Sr. Fluorspar in Brewster County, Texas: Texas Univ. 


Bur. Econ. Geology Geol. Circ. 67-2, 16 p., illus., 1967. 


Deposits of fluorite in Mariscal Mtn. in Big Bend National Park may equal in size 
and grade those across the Rio Grande in the San Vicente district of Mexico. 
Potentially commercial deposits are known just outside the northwestern boundary 
of the Park, in and around the Christmas Mts.; small occurrences are numerous 
in the Terlingua quicksilver district, but prospecting has failed to locate commercial 
deposits. Cretaceous limestone formations which are host rocks in Coahuila crop 
out extensively in Brewster County, but, as in Coahuila, fluorspar deposits are found 


only close to rhyolite intrusions, of which there are a number. The intrusive rocks 
in southeastern Brewster County are dominantly syenodioritic: north of the 


Christmas Mts.-Corazones Peaks area, most of the intrusions are trachytes and 
microsyenites. -GDC 


McBride, Earle F. See Lindemann, William L. 04128 
McConnell, R. K. 


See Innes, M. J. S. 04089 
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04140 MeCoy, Floyd W., Jr.; Nokleberg, Warren J.; Norris, Robert M. Speculations 
on the origin of the Algodones dunes, California: Geol. Soc. America Bull., v. 
78. no. 8, p. 1039-1044, illus., 1967. 


The Algodones dune belt, which lies on the southeastern border of the Imperial 
Valley in southeastern California, represents a coastal dune system probably derived 
from the shore lines of fresh water and marine inundations of the Cahuilla Basin. 
The estimation of the volume of sand in the dune belt is 380,000 million cubic 
feet. Assuming climatic conditions similar to those of today existed during formation 
of the dune belt, computations of wave regimen and resultant longshore currents 
showed that fresh-water and marine inundations of the basin aggregating a 
minimum of 160 thousand years would be required to provide and transport this 
volume of sand from the source areas to the present site of the dunes. Inundations 
of the Cahuilla Basin during part of the Pleistocene as well as the Recent are 
necessary for such a formation of the dune belt. Authors’ abstract 


04083 McDaniel, Paul N.; Pray, Lloyd C.  Bank-to-basin transition in Permian 
(Leonardian) carbonates, Guadalupe Mountains, Texas [abs.]: Am. Assoc. 
Petroleum Geologists Bull., v. 51, no. 9, p. 1903, 1967. 


(4238 McDonald, Barrie Clifton. Pleistocene events and chronology in the Appalachian 
region of southeastern Quebec, Canada [abs.]: Dissert Abs. Sec. B, Sci. and Eng., 
v. 28, no. 1, p. 234B-235B, 1967. 


McGlothlin, B. B. See Day, John J. 04005 
McGowen, J. H. See Fisher, W. L. 04130 


03902 McGregor, D. C. Composition and range of some Devonian spore assemblages 
of Canada, in Palaeophytic and Mesophytic palynology—Internat. Conf. 
Palynology, 2d, Utrecht, 1966: Rev. Palaeobotany and Palynology, v. 1, nos. | 
4 (spec. vol.), p. 173-183, illus., tables, 1967. 


Two distinct Devonian spore assemblages occur on Gaspé Bay, Quebec. The Lower 
Devonian, dated faunally as Gedinnian, Siegenian, and Early Emsian, contains 
small, acamerate and azonate spores with a reticulate, radially ribbed or minutely 
sculptured exine; most are different from any previously described. The (?)early 
Middle Devonian assemblage, not dated faunally, succeeds this abruptly and 
contains spores of relatively large size which also occur in Scotland and the U.S.S.R. 
Five successive assemblages of spores have been recognized in the Bird Fiord, Hecla 
Bay, and Griper Bay Formations of the southern Queen Elizabeth Islands. They 
contain a number of species that are present also in Givetian to Famennian rocks 
of western Canada, Spitsbergen, Scotland, the U.S.S.R., and Australia.— ESL 


03729 McKee, E. D.; Oriel, S. S. (and others). Paleotectonic investigations of the 
Permian System in the United States: U.S. Geol. Survey Prof. Paper 515, 271 p., 
illus., tables, 1967. 


This publication supplements U.S. Geol. Survey Miscellaneous Geologic 
Investigations Map I-450, *‘Paleotectonic maps of the Permian System,” and is part 
of a series of paleotectonic maps and texts which summarize various geologic systems 
as represented in the United States. It includes chapters (cited separately) which 
discuss, region by region, the stratigraphy, sources and environments of deposition, 
and paleotectonic implications of the rocks of the Permian System.—_EDM 


03633 McKee, Edwin D.; Wilson, Richard F.; Breed, William J.; Breed, Carol S. 
(editors). Evolution of the Colorado River in Arizona—A hypothesis developed 
at the Symposium on Cenozoic Geology of the Colorado Plateau in Arizona, August 
1964: Mus. Northern Arizona Bull. 44, 67 p., illus., 1967. 


Contributions by 21 participants in the Symposium on Cenozoic Geology of the 
Colorado Plateau in Arizona were compiled, and an hypothesis on the evolution 
of the Colorado River in northern Arizona was developed. Five generalized stages 
in the history of drainage evolution are: (1) latest Cretaceous— drainage toward 
regressing seas, east and northeast: (2) early Cenozoic--monoclines developed, 
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southwestern plateau elevated, erosion, drainage north and northeast: 
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; oe ps : ; (3) Oligo 
Miocene deposition, renewed uplift, erosion, fauliing, development of the * aR 


drainage system draining westward or southwestward and ancestral upper Colorad 
system draining southward and southeastward; (4) Miocene(?) Pliocene ioe 
deposition, lava eruption, renewed faulting, and continued separation of dete 
systems; (5) Pliocene-present— diversion of ancestral upper Colorado into Hualapai 
system.—_LLP 


03716 McKee, Edwin D. Arizona and western New Mexico, Chap. J in Paleotectonic 
investigations of the Permian System in the United States: U.S. Geol. Survey Prof 
Paper 515, p. 199-223, illus., table, 1967. : ; 


The history of the Permian in this area is analyzed on the basis of thickness 
lithology, and other mappable features. At the beginning of the period the land 
surface was low but very irregular. There were six principal basins bordered by 
positive elements of older rocks, inherited from Pennsylvanian time. During earliest 
Permian time, interval A, influxes of sediment largely from the north, filled 
depressions between the positive areas with thick deposits, thereby restricting marine 
invasion and burying topographic features. Interval B indicates deposition on a 
flat surface of uniform thicknesses of sediment which formed great wedges of strata 
thickening southward. Interval C is unrepresented in most parts of the region, 
MST 


03917 McKee, Edwin D.; Oriel, Steven S. (and others). Paleotectonic maps of the 
Permian System: U.S. Geol. Survey Misc. Geol. Inv. Map I 450, scale (plates | 
8) 1:5,000,000, text of 164 p., illus., table, 1967. 


This publication with accompanying maps is part of a series of paleotectonic maps 
and texts which will summarize knowledge of various systems or periods as 
represented in the United States. Maps included show rock thicknesses and gross 
facies relations of four subdivisions of the Permian System, geology of the surface 
on which Permian sediments were deposited, and rock units resting directly on the 
Permian System. They also include Permian environmental maps and interpretive 
maps. The text interprets the maps, discusses major current problems, and indicates 
where additional information is needed. EDM 


04230 McKee, James Walker. Pennsylvanian sediment-fossil relationships in part of 


the Black Warrior Basin of Alabama [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., 
v. 28, no. 1, p. 235B, 1967. 


McKelvey, Vincent E. See Sheldon, Richard P. 03723 


03964 McLean, Roger F. Measurements of beachrock erosion by some tropical marine 


gastropods [with Spanish abs.]: Bull. Marine Sci., v. 17, no. 3, p. 551-561, illus., 
tables, 1967. 


Many herbivorous gastropods contribute to erosion of rocks by scraping algal food 
and substrate with their radular teeth. The daily amount of beachrock erosion by 
six common intertidal gastropods is measured indirectly from the dry weight of fecal 
pellets. Conservative estimates of the rate of erosion, for species of average shell 
height, range from 0.2 to 2.4 g/yr. For a single species, the amount of erosion 
increases with increase in shell size: however, observations show some species are 
more efficient agents than others. Laboratory experiments show that variations 
in substrate characteristics, rock hardness, and depth of algal penetration influence 
the amount of erosion. A possible use of data on rates of erosion by gastropods 
in field situations is discussed.—-from Author’s abstract 


04213 McLean, Roger F. Origin and development of ridge- furrow systems in beachrock 


in Barbados, West Indies: Marine Geology, v. 5, no. 3, p. 181-193, illus., table, 
1967. 


The ridge furrow systems developed in tropical areas in beachrock perpendicular 
to the shore and straddling the strandline are an erosional feature. Elongation, 
widening, and deepening of furrows is accomplished mainly by corrasion, but the 
initial pattern of nearly equi-spaced parallel furrows, as indicated by this study in 
































































Ba! 
be: 
che 
inv 
abi 
tha 


04259 
op 


03881 


03864 
Si 





cene 
alapai 
Orado 
basin 
1inage 
alapai 


tonic 
Prof. 


kness, 
land 
ed by 
irliest 
filled 
larine 
On a 
strata 
on. 


f the 
es | 


maps 
Is as 
LTOSS 
rface 
1 the 
‘etive 
Cates 


rt of 
Eng., 


arine 
llus., 


food 
n by 
fecal 
shell 
sion 
, are 
ions 
ence 
0ds 


rock 
ible, 


ular 
ion, 
the 
y in 





ABSTRACTS 371 


is probably developed before cementation or in very weakly cemented 
beachrock by differential transport of sand by fresh water rilling and/or backwash 
channeling on the lower foreshore. The hydrodynamics involved have not been 
Furrow current velocities measured in Barbados indicate decreasing 
abrasion potential with increasing water depth; abrasion is greater during backwash 
than upwash, and maximum erosion occurs at wave breakpoint.— VSN 


Barbados, 


investigated. 


4259 McMillan, William Douglas. Theoretical analysis of groundwater basin 


operations [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 191B, 1967. 


McMurray, J. M. See Kittleman, L. R. 03959 


03881 Mee, J. E.; Pulliam, G. R. Chemical vapor deposition of single-crystal metal 


oxides—[Pt.] 1, MgO on MgO, in Crystal growth—Internat. Conf. on Crystal 
Growth, Boston, 1966, Proc.: London and New York, Pergamon Préss, p: 333 
335, illus., 1967. 
Single MgO crystals up to | mm. thick were grown on MgO seeds by the controlled 
hydrolysis of magnesium halide vapors at about 1,000°C. The reactor and technique 
are described; single-crystal growth required reaction at the seed surface rather than 
in the gas phase. Polished seeds gave the best results. ESL 

Melancon, Paul. See Kittel, Dale F. 04056 


Melancon, Paul E. See Kittel, Dale F. 04058 


03864 Melhorn, Wilton N. A century and a half of geology in Indiana: Indiana Acad. 


Sci. Proc. 1966, v. 76, p. 103-115, 1967. 


Continuing a narrative given by Willis S. Blatchley (1916), a brief review here covers 
the “Naturalist” period from the Owen survey of 1839 until 1895 when well trained 
geologists first appeared, an analysis of the Blatchley survey and its leader as State 
Geologist from 1895 to 1910, and a review of succeeding survey-type organizations 
until the present time. An area not considered in the earlier history is added 
contributions of geologists operating outside the state geological surveys in academic 
environments, as private individuals, or the Federal Government. Emphasis is on 
people rather than publications. Five individuals of the post-1920 era are given 
special recognition: Logan, Deiss, Malott, Stockdale, and Galloway..-GDC 


03763 Mellon, G. B. Stratigraphy and petrology of the Lower Cretaceous Blairmore 


and Mannville Groups, Alberta Foothills and Plains: Research Council Alberta 
Bull. 21, 270 p., illus., tables, 1967. 


The Blairmore Group of the foothills area is a thick wedge of nonmarine detrital 
strata divisible into three formations that correlate with the Mannville Group and 
overlying Joli Fou. Viking (Bow Island) succession of the Plains. The lower and 
middle Blairmore successions contain the same nondicotyledonous flora associated 
with middle Albian Foraminifera in upper Mannville beds, while the upper unit 
contains dominantly dicotyledonous flora, indicating a prominent break in 
deposition in the foothills area. Petrographic analyses show that major changes 
in detrital compositions coincide with formation boundaries. The middle Blairmore 
and upper Mannville contain abundant volcanic detritus, while the rest is 
sedimentary. Laterally interfingering facies are discordant with formation and time 
boundaries. Four measured sections and petrographic tables are given in 
appendixes; nine columnar sections accompany the paper.— ESL 


(3973 Melton, C. E. Aerosol samples obtained from 9- to 12-km altitude, in Meteor 


orbits and dust--Proceedings of a Symposium, Cambridge, Mass., 1965: 
Smithsonian Contr. Astrophysics, v. 11 (NASA SP-135), p. 293-298, illus., tables, 
1967. 


Aerosol samples collected during 14 rocket flights at altitudes of 9 to 12 km varied 
in spatial density from about 20 to 200 particles per m° with no dependence on 
altitude. There was no evidence that glassy particles collected were extraterrestrial 
in origin, and there was no indication of an increase in spatial density of metallic 





















03754 Meyboom, P. Mass-transfer studies to determine the groundw 
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spherules in association with meteor showers. Accretion rate of met 
to the Earth is calculated as 8.4x 10' tons per yr..- VSN 


allic Particles 


Merrin, Seymour. See Thaden, Robert E. 03955 


Metz,R. A. See Stephens, J. D. 04158 


: ( c ater regime of 
permanent lakes in hummocky moraine of western Canada: Jour. Hydrology, 
5, no. 2, p. 117-142, illus., tables, 1967. 4 ey. 


Four typical conditions of unsteady ground water flow can be distinguished [in the 
Moose Min. forest reserve in southern Saskatchewan]: inflow from the underlying 
systems in the Spring; flow towards the phreatophyte fringe and shallow leakage 
between adjacent lakes, both in Summer; and continuous ground-water inflow “ 
shallow leakage superimposed on ground-water discharge in the Fall and Winter 
Each can be detected from analysis of mass-transfer plots. Three conclusions stand 
out from the studies: More than one series of mass-transfer measurements are 
required to determine the regime; even if Langbein’s assumption of steady Seepage 
is not satisfied, 48-hour plots, with measurements of hydraulic head, show how 
seepage rates are changing; and, the mass-transfer coefficient is not a constant for 
any given lake, but varies exponentially with evaporative power.— from Author's 
abstract 


04064 Meyer, Charles; Hemley, J. Julian. Wall rock alteration, [Chap.] 6 in 


Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): New York. 
Toronto, and London, Holt, Rinehart and Winston, p. 166-235, illus., table, 1967, 


Names applied to types of alteration and their mineral assemblages are discussed, 
and the following are described: advanced argillic, sericitic, intermediate argillic, 
propylitic, potassium silicate, silication of carbonate rocks and silicification 
Patterns of distriution of alteration products interpreted include geometrical aspects 
of zoned alteration around fractures, alteration in porphyry copper deposits, zones 
surrounding veins in granodiorite, associated with orebodies in limestone, in 
epithermal deposits in volcanics, in massive and vein sulfides and gold-—quartz veins 
in metamorphic rocks, and associated with hematite-bearing vein deposits. 
Chemical exchange between ore-depositing solutions and wallrocks, correlation of 
alteration and sulfide assemblages, and progressive changes in hydrothermal solution 
migrating through the zone of ore deposition are considered.-- ESI 


04287 Meyerhoff, A. A. Future hydrocarbon provinces of Gulf of Mexico-Caribbean 


region [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2166, 1967. 


03634 Meyerhoff, Howard A. Peripheral Gulf rifting in northeast Texas—Rifting or 


continental thrust? [discussion of paper by B. H. Walthall and J. L. Walper, 1967]: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 9, p. 1875 1876, 1967. 


Any interpretation of the displacement west of the Mississippi embayment must 
explain the geomorphic discordance between the Edwards Plateau and the western 
Gulf Coastal Plain. The Walthall-Walper interpretation (ibid., v. 51, no. 1, p. 102 
110) does not. They identify the Balcones fault zone as the hinge along which 
subsidence occurred, although there has been no subsidence. The belted coastal 
plain consists of emergent sediments whose areal relations could be achieved only 
by progressive upward movement following deposition. At the Balcones scarp, 
differential displacement elevated the Lower Cretaceous of the Edwards Plateau 
1,200 feet or more above the Upper Cretaceous of the coastal plain. Nothing 
subsided. _ MWG 


04090 Meyn, H. D. Fraleck township, District of Sudbury: Ontario Dept. Mines 


Prelim. Geol. Map P. 424, scale | in. to 1/4 mi., text, 1967. 


The main rock units in Fraleck township in order of decreasing age are: pre 
Huronian basement, mostly pink granite with inclusions of volcanic and sedimentary 
rocks, in turn intruded by diabase dikes; Huronian metasediments—— Mississagl, 
Bruce, Espanola, Serpent, Gowganda, and Lorrain Formations; and intrusive rocks, 
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Nipissing diabase. The most prominent structural feature is the Wanapitei 
o called because the valley of the river of the same name follows the fault 
A number of shears and quartz veins associated with the fault show gold 
ad mineralization, especially in the Nipissing diabase; none of the 
arge but some may have small valuable pockets of mineralization. -MCM 
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fault, s 
zone. 
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04198 Meza Lozano, José Marin. Geologia y mineralizaciOn de los principales distritos 
del Estado de San Luis Potosi: Geologia y Metalurgia, v. 3, no. 20, p. 5-69, geol. 
map, 1967. 


The principal mineral districts of San Luis Potosi, Mexico, are given in order of 
amount of work done on them, the best known first. Information on the geology, 
history, and mineralization of each is largely compiled from other sources, cited 
at the end. Some of the more important mines in certain districts are also described. 
The author visited several areas to supply missing data or to rectify confusing data. 
It is hoped that the work will serve as a base for creation of a good mineral map; 
a preliminary map accompanies the paper.— ESL 


03978 Mickey, W. V.; Lowrie, L. M.; Shugart, T. R. Earth vibrations from a nuclear 
explosion in a salt dome— Salmon Event, Tatum Salt Dome, Mississippi, 22 October, 
1964-VUF 3014, Final Rept.: Springfield, Va., U.S. Department of Commerce, 
153 p., illus., tables, 1967. 


Recorded earth particle motions in terms of displacements, velocities, and 
accelerations were near predictions in the distance range of 1.5 to 603 km for the 
5kt SALMON nuclear detonation in a Mississippi salt dome. Apparent velocities 
of the first arrivals were: 1.458 to 6 km from ground zero, east 2.82 km/sec, south 
2.67 km/sec: 6 to 100 km, 4.77 km/sec: and 100 to 603 km southwest, 8.5 km/sec. 
The maximum motions were propagated at near 1.9 km/sec. The horizontal 
resultant vector for first motion was anomalous for three stations with deviations 
from a radial path of 36.2° to 66°. Equivalent earthquake magnitude from 
calculated seismic energies was near 5.1 with a source seismic energy ratio of 0.47 
percent.— from Authors’ abstract 

04110 Miesch, A. T. Geologic data--Some comments on quality: Geotimes, v. 12, 
no. 9, p. 12-14, 1967. 


Problems encountered in using computer data and that from a data file, are similar 
in kind, but of greatly different magnitude. A specific item may be searched out 
of a file and evaluated carefully, or a magnetic tape may be searched for a large 
volume of data that is reduced to a map or analyzed. In the latter case, the items 
cannot be appraised and procedures rely on the assumption that errors will not 
markedly affect the final geologic conclusion. Most errors in qualitative data arise 
from poor definitions or misunderstanding of terms. Errors in quantitative data 
may be random, which is compensating, or systematic, which if variable makes the 
data useless; the most urgent need is consistency. The advantage of the coinputer 
in processing data has focused attention on data quality and need for experimental 
design techniques in investigations. Collecting and organizing data for ADP systems 
should be done in addition to customary procedures. ESL 


03956 Miller, Robert C.; Moore, Samuel L. Geologic map of the Center quadrangle, 
south-central Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ-693, scale 
1:24,000, section, text, 1967. 


Gas, oil, and limestone are the principal mineral resources of the Center quadrangle. 
A gas field on a broad dome near Center, developed during the late 1920’s, produces 
gas from dolomitic limestone; it currently produces from a few wells to heat homes. 
Oil has been produced along the western and northeastern flanks of the dome and 
from some wells in the Horseshoe Bend of the Little Barren River; the zone is 
probably in the same strata as that producing gas. Pilot Knob is underlain by 
Ste. Genevieve Limestone that is probably suitable for road metal and agricultural 
lime. —_MCM 
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03962 Milliman, John D. The geomorphology and history of Hogsty Reef, a Ba 


atoll [with Spanish abs.]: Bull. Marine Sci., v. 17, no. 3, p. 519-543, yey Eacl 
1967. — are 

and 
Hogsty Reef (21°40' N., 73°50’ W.) is a small (9x5 km) Bahamian atoll, with Gui 
shallow (6 to 8 m) lagoon. Bathymetric evidence suggests that it has accumulated on ¢ 
a thickness of at least 800 m of shallow. water sediment, and perhaps much im on | 


It appears that the hermatypic organisms now growing on the reef flat have only the; 
recently been reintroduced, and that the rim forming the peripher 


ee os : al reef flat m 
be a Pleistocene aeolian dune. This atoll differs from other ato] 


Is in having (|) 04121 


a non-volcanic foundation, and (2) a peripheral reef flat of a non-coralline Origin cen 

Author's abstract ‘ 216 
Minihan, E.L. See Oxley, M. L. 04262 03948 

We 

03870 Mitchell, Richard S.  Tridymite pseudomorphs after wood in Virginia Lower Ge 


Cretaceous sediments: Science, v. 158, no. 3803, p. 905-906, table, 1967. 


Fossil wood composed of tridymite is abundant in Patuxent (Lower Cretace 


arkose on Hazel Run, Fredericksburg, Va. X_ray diffraction studies of the vane 04167 
indicate that it has a disordered structure in which hexagonal close packing AT 
predominates. The specimens, which contain trace amounts of aluminum, iron. 
and other elements, are soft and fibrous, varying from white to shades of brown — Le 
Author’s abstract ha 
leu 
03642 Mogi, Kiyoo. Effect of the intermediate principal stress on rock failure: Jour. Tt 
Geophys. Research, v. 72, no. 20, p. 5117-5131, illus., tables, 1967. fo 
re: 
Precise testing methods have been applied to an experimental study of the effect 
of the intermediate principal stress o2 on failure of a granite, a limestone, and a 
dolomite rock at room temperature. o» affects failure in two ways. Strength at 
failure increases with o. by an amount that is proportional to, although smaller 03747 
than, the amount of the least compression o3; this effect of o. is much more 
pronounced for brittle than for ductile material. The angle between faults and m 
maximum compression direction is markedly reduced as o» is increased from the 
value o; to o;; this effect is pronounced for both brittle and ductile material, A 
Author’s abstract d 
b 
Mohler, Hans P. See Hay, William W. 04124 a 
Ci 
Mohsen, Lotfi. See Brownlow, Arthur H. 04177 ' 
03868 Monke, E. J.; Edwards, D. M. Electrokinetic measurements of colloidal-laden a 
flow through a sand column: Indiana Acad. Sci. Proc. 1966, v. 76, p. 377-385, g 
illus., 1967. t 
With water infiltration into soil and seepage through deeper aquifers and tile 03637 
drainage, retardation of flow by clogged pores is not desirable. However, with ( 
sealing of reservoir bottoms or irrigation canals and filtration of raw water for | 
domestic use, retardation of flow becomes an_ indication of effectiveness. 
Experimental electrokinetic measurements were made to determine the reaction of 
a sand column to the inflow of a bentonite clay suspension at different pH levels, 
periods of operation, and depths within the column. The effect of bacterial | 
accumulation could not be discounted, the dominant reaction being that of the sand | 
column and the bacteria to the clay colloids. The bacteria may exhibit a positive 
electrical charge attracting the colloids and binding them to the negatively charged 
sand.— GDC 
03834 Monroe, Watson H. Geologic map of the Quebradillas quadrangle, Puerto Rico: 
U.S. Geol. Survey Misc. Geol. Inv. Map I 498, scale 1:20,000, text, 1967. 0392 


Principal physiographic elements of the Quebradillas quadrangle are two south 
facing escarpments bounding belts of rolling hills near the southern edge, a wide 
central karst belt, and a northern belt of predominantly east trending strike ridges. 
Cutting across all these elements is the deep steep sided gorge of the Rio Guajataca. 
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Fach outcropping formation has its distinctive topographic form. Mineral resources 
are limestone from the Aymamon and Aguada Limestones, abundant dolomite, sand 
and gravel, and possibly, oil and gas. Most extensive landslides are in the Rio 
Guajataca valley where large masses of Aguada Limestone have slipped downslope 
on clay at the top of the Cibao Formation. Less extensive landslides have developed 
on the escarpment formed by the Guajataca Member of the Cibao Formation, but 
they appear to be stable at present... MCM 


121 Moore, Clyde H., Jr. Stratigraphy of Edwards and associated formations, west 
“central Texas [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2166 
2167, 1967. 


04 


03948 Moore, George E., Jr. Bedrock geologic map of the Watch Hill quadrangle, 
~ Washington County, Rhode Island, and New London County, Connecticut: U.S. 
Geol. Survey Geol. Quad. Map GQ 655, scale 1:24,000, sections, 1967. 


Moore, H. J., 3d. See Hinrichs, E. N. 03800 


04167 Moore, Paul B. On leucophoenicites—[Pt.] 1, A note on form developments: 
Am. Mineralogist, v. 52, nos. 7-8, p. 1226-1232, illus., tables, 1967. 


Leucophoenicites are found to be divided into two categories: m leucophoenicites 
having pseudo orthorhombic cells with monoclinic intensity relationships, and o 
leucophoenicites, subdivided into three types, but all orthorhombic in symmetry. 
The morphology of the m-leucophoenicites is examined in detail, and the observed 
forms found to obey the Bravais Law and its extension by Donnay- Harker with 
respect to arrangement and prominence. JRC 


Moore, Samuel L. See Miller, Robert C. 03956 


03747 Morey, G. B. Stratigraphy and petrology of the type Fond du Lac Formation, 
Duluth, Minnesota: Minnesota Geol. Survey Rept. Inv. 7, 35 p., illus., tables, geol. 
map, 1967. 


Along the St. Louis River near Duluth, 300 feet of the Upper Keweenawan Fond 
du Lac Formation is exposed. The formation consists predominantly of lenticular 
beds of red sandstone and siltstone and interbedded shale, but conglomerate beds 
are common. Isolated exposures of quartz-pebble conglomerate previously 
considered Lower Keweenawan are reassigned to the Fond du Lac because of similar 
gradational lithology and heavy minerals. The fine-grained strata of the Fond du 
Lac are mineralogically similar to the sandstone which is arkosic. Crossbedding 
and other sedimentary structures indicate a western provenance of igneous, high 
grade metamorphic, and sedimentary rocks. Most of the deposition was apparently 
by fluvial-deltaic processes. GDC 


03637 Morris, Robert H.; Pierce, Kenneth L. Geologic map of the Vanceburg 
quadrangle, Kentucky-Ohio: U.S. Geol. Survey Geol. Quad. Map GQ-598, scale 
1:24,000, section, text, 1967. 


Limestone and sandstone have been quarried in the past in the Vanceburg 
quadrangle from the Bisher Limestone and the Berea Sandstone and the Berea 
Formation. Outwash sand with as much as 20 percent gravel occurs beneath the 
higher Wisconsin terraces below about 15 feet of silt and weathered outwash; it 
may be suitable for construction purposes but not for concrete aggregate. Eolian 
sand up to 40 feet thick has been dug for abrasive purposes. Sliding of colluvium 
mantling the Ohio Shale may occur on slopes where recently undercut by road 
construction. Lacustrine sediments and Ohio River floodplain and low terrace 
alluvium slump readily when wet. MCM 


03925 Morton, Douglas M.; Streitz, Robert. Landslides, Pt. 2: California Div. Mines 
and Geology Mineral Inf. Service, v. 20, no. 11, p. 135-140, illus., 1967. 


California has almost every imaginable type of rock, structure, physiography, and 
climate, within each of which are elements causing landslides. The coastal areas, 
where population growth is most rapid, appear to contain the most landslides, 
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primarily due to instability of rocks of Tertiary and late Mesozoic age. Hioh Un 
mountain ranges, such as the Sierra Nevada, Klamath, and San Gabriel, are pon per 
of extensive mass wasting, where rock falls form widespread talus deposits and i Da 
lakes; in the deserts are many mudflows. In urban hillside development “med Me 
detailed geologic mapping and proper grading will minimize problems, but ao of | 
caused slides may result from such subleties as lawn watering, sewage effluent 0 
street drainage. Special problems are illustrated, and preventive measures described 04184 
briefly. A new field of study is landslide prediction.—GDC che 
19 
Mourant, Walter A. See Baltz, E. H., Jr. 04043 | 
03912 Mudge, M. R. Environment of central Midcontinent region—Interval B (plate 
10, Map A), in Paleotectonic maps of the Permian System: U.S. Geol. Survey Misc 03792 
Geol. Inv. Map I-450, text p. 47-48, 1967. di ae Gi 
Rocks of probable continental origin indicate that two prominent positive areas T¢ 
during Interval B of the Permian contributed sediment to the central Midcontinent ” 
region, Siouxia, to the north and northeast, and the ancestral Rocky Mountains ws 
to the southwest and west. In southeastern Colorado are found sandy mudstones - 
that intertongue eastward with beds of red mudstone. A lateral gradation from in 
conglomerate to red mudstone extends southward from north-central to south at 
central Nebraska. Locally in the western part of the region evaporites were deposited ° 
in restricted lagoons. Restricted marine conditions prevailed in much of Kansas. ar 
Salt, associated with anhydrite and red mudstone, was widely deposited.—_MST 4 


03714 Mudge, Melville R. Central Midcontinent region, Chap F in Paleotectonic (4159 
investigations of the Permian System in the United States: U.S. Geol. Survey Prof. N 


Paper 515, p. 93-123, illus., tables, geol. map, 1967. E 
The Midcontinent region underwent nearly continuous deposition throughout the I 
Permian, resulting in an accumulation of as much as 3,400 feet of sediment in places F 
Permian strata were formed in epicontinental marine, marginal, and continental d 
environments. In the early Permian,neritic deposits of the eastern part intertongued s 
with deltaic and alluvial deposits to the west. Later, alternating normal marine, F 
brackish-water, and continental environments gave way to dominantly non-marine ul 
and brackish water and, briefly restricted marine environments. During Late 5s 
Permian time, deltaic, alluvial, beach, and eolian environments existed in eastern : 
Colorado.—_MST : 
04086 Murdoch, Joseph; Geissman, Theodore A. Pendletonite, a new hydrocarbon : 
enn ar Se ee ans “ 54 5 . : 04185 
mineral from California: Am. Mineralogist, v. 52, nos. 5-6, p. 611-616, illus., tables, ¢ 
1967. 

: ¢ 
Pendletonite, from a deposit near the New Idria mine, San Benito County, is a 03906 
new crystallized hydrocarbon that is shown to be identical with the aromatic a 
compound coronene by microchemical analysis, melting point, ultraviolet absorption : 
curve, X-ray powder pattern, and unit cell dimensions..-MLS 

04038 Murray, R. C. Onshore deposition of gypsum and anhydrite [abs.], in Guidebook 
of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico — New Mexico Geol. 
Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and 


Mineral Resources, p. 228, 1967. 
Myers, Donald A. See Oriel, Steven S. 03725 


03741 Nace, Raymond. Water in Flatland: GeoScience News, v. 1, no. !, p. 2 5, 
18-22, illus., 1967. 


In water management, generally limited to small two-dimensional segments of the 
Earth’s surface, man’s efforts to control nature have had unforeseen consequences, 0375 
such as subsidence, pollution, and redistribution of load stress. A broad perspective ens 
is needed to correct damages and to meet future problems. For example, 
desalination can improve local water supply, but is not effective against general 
depletion; rain making and hurricane dissipation may have distant side effects: the 
North American Water and Power Alliance involving Canada, Mexico, and the 
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United States, would load 500 miles of the Rocky Mountain Trench, risking 
permafrost effects, landslides, watershed changes, and wildlife alteration; and the 
Davidoff plan for Siberia, to divert 20,000 cm of water per second to the 
Mediterranean Sea instead of the Arctic Ocean, would create large-scale alteration 
of climate—GDC 


(4184 Nackowski, M. P.; Mardirosian, Charles A. Trend-surface analysis of trace 
chemical data, Park City district, Utah [abs.]: Econ. Geology, v. 62, no. 6, p. 873, 
1967. 


Nagata, T. See Kinoshita, H. 03770 


03792 Nagle, J. Stewart. The illustrated key as a paleontology teaching aid: Jour. 
Geol. Education, v. 15, no. 4, p. 160-161, illus., 1967. 


To many elementary paleontology students, the myriad of taxa and the welter of 
terminology is frightening, and identification from standard taxonomic works is time 
consuming and may be unsure. Many keys are unsuited to teaching because of 
unillustrated description, serial identification, and inadequate consideration of 
intermediates and variants. To be a useful teaching aid, a key should be elementary 
and simple, rapid in use, and avoid limitations. Sophisticated terminology can be 
side-stepped by uncluttered line drawings, with key characters designated by (K) 
and ordinate characters by numbers or letters. A figure includes excerpts from 
akey to local fauna found useful at the University of Texas.—_GDC 


04155 Naldrett, A. J.; Craig, J. R.; Kullerud, Gunnar. The central portion of the Fe 
Ni-S system and its bearing on pentlandite exsolution in iron-nickel sulfide ores: 
Econ, Geology, v. 62, no. 6, p. 826-847, illus., tables, 1967. 


In the range 600°- 250°C, the monosulfide solid solution (Mss) is continuous from 
Fe,_,S to Ni,;_.S. With decreasing temperature, the band representing Mss 
decreases in width (decreasing range of sulfur content). The Mss becomes incomplete 
and the assemblage pyrite-pentlandite becomes stable somewhere below 300°C. 
Fe-Ni-S compositions of most pyrrhotite-pentlandite-chalcopyrite ores fall within 
the boundaries of Mss at 500°C. If these bodies were formed as equilibrium 
assemblages above 500°C, the pentlandite must have exsolved from Mss. The 
average composition of pyrrhotite formed during such exsolution is not related to 
pyrite-pyrrhotite equilibration and in such ores is not a valid geothermometer. 
WSW 


04185 Naldrett, Anthony J. Melting relations in a portion of the Fe-S-O system and 
the crystallization of sulfide-oxide ore magmas [abs.]: Econ. Geology, v. 62, no. 
6, p. 873-874, 1967. 


03909 Neiheisel, James; Weaver, Charles E. Natural indicators of estuarine sediment 
movement— Discussion [of paper 5220 by J. V. Byrne and L. D. Kulm, 1967]: 
Am. Soc. Civil Engineers Proc., v. 93, paper 5546, Jour. Waterways and Harbors 
Div., no. WW4, p. 263-265, 1967. 


Use of natural indicators to interpret sediment movement in Yaquina Bay, Oreg., 
is similar to a study of sediment dispersal in layered and well-mixed estuaries of 
in the southeastern U.S. by Neiheisel and Weaver (in press). Both clay minerals and 
heavy minerals were used not only to delineate sediment movement but also to 
obtain information on the hydrodynamic factors effecting deposition. This study 
shows that the Coriolis force in an estuary deflects the current and sediment flow 
to the right of tidal propagation. It is suggested that the effects of Coriolis force 
could be demonstrated also by studying the mineral composition of suspended 
samples from Yaquina Bay because of the presence of diagnostic natural trace 
minerals in the marine and fluviatile sources. VMJ 


03757 Nelson, Bruce W. Sedimentary phosphate method for estimating paleosalinities: 
Science, v. 158, no. 3803, p. 917-920, tables, 1967. 


The widespread occurrence of sedimentary phosphate in argillaceous sediments 
provides the basis for a new method of paleosalinity estimation. Sedimentary 
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phosphate contains iron- and calcium_ phosphate fractions, the relative Proportio 

of which are sensitive to salinity of the water at sites of deposition. The sedimentan 
phosphate method provides direct estimates of paleosalinity throughout th 0403 
freshwater to marine range.— Author’s abstract , 


Nestor,O.H. See Charvat, F. R. 03878 


04118 Neuman, Robert B. Bedrock geology of the Shin Pond and Stacyvill ss 
quadrangles, Penobscot County, Maine: U.S. Geol. Survey Prof. Paper 524-| ; 
11-139, illus., geol. maps, 1967. 


The sequence of sedimentary and igneous rocks ranging from Lower Cambrian(?) 
to Lower Devonian permits deduction of a complex geologic history. A 
anticlinorium of Taconic age separates contrasting facies of Silurian rocks, and 
marks the boundary between major geologic provinces of Maine. RBN 


03938 New Mexico Geological Society; Trauger, Frederick D. (editor). Guidebook 
of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico 18th Field Coni 041 
1967: Socorro, N. Mex., New Mexico Bur. Mines and Mineral Resources, 2) 
p., illus., tables, 1967. ° 


Detailed road logs for three, one-day trips are included along with 21 articles of 
a general nature and of specific areas and topics covered by the field trips in 041 
northwestern New Mexico and northeastern Arizona. Each paper is cited 
individually. HRC 


Newkirk, H.W. See Austerman, S. B. 03890 
Newkirk, J.B. See Austerman, Stanley B. 03746 
Newkirk, J.B. See Bonse, U. K. 03748 


03740 Newkirk, John B.; Mallett, Gavin R. (editors). Advances in X-ray analysis, 
V. 10—Applications of X-ray analysis, 15th Annual Conf., Univ. Denver, 1966, 
Proc.: New York, Plenum Press, 558 p., illus., tables, 1967. 


The subject of this conference was X-ray diffraction topography and dynamical 
X-ray phenomena. Of the 44 papers given in the eight sessions, 19 are cited 
separately. —_ESL 


Nickel, E.H. See  Butterill, J. D. 04171 
Nielsen, Richard L. See Sheppard, Simon M. F. 04160 


04295 Nitecki, Matthew H.; Richardson, Eugene S., Jr. Catalog of type specimens of 
conodonts in the Field Museum of Natural History: Fieldiana—Geology, v. 17, 
no. 1, 101 p., 1967. 


The type specimens of conodonts listed in this catalog are on permanent loan in 
Field Museum, and are the collections of C. L. Cooper and Daniel Jones who 
deposited them in the Walker Museum of Paleontology. Certain species names 
appearing in their papers are omitted in the present list, due to loss of specimen 
or unsupported description. Names are given as they were published, even if wrong, 
and the specimens remain types, regardless of later synonymy. The validity ol 
publication of Jones’ dissertation was questioned because it was not copyrighted, 
but since copies were distributed, it is considered published in accordance with the 
International Code of Zoological Nomenclature. Localities (Arkansas and 
Oklahoma) are registered by number, continued from previous catalogs of this 
series. GDC 


Nokleberg, Warren J. See McCoy, Floyd W., Jr. 04140 


Nolan, J. See Edgar, A. D. 03848 
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Norris, Robert M. See McCoy, Floyd W., Jr. 04140 


04032 Norton, N. J. Palynomorphs from the Solan Member of the Cedar Valley 
“Limestone of lowa [abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 650, 1967. 


Norton,S. A. See Chidester, A. H. 03926 


04007 Oborn, Robert W.; Ryan, Robert. Case history of aquifer gas storage 
development in a Silurian dolomite at Glasford, Illinois: Jour. Petroleum 
Technology, v. 19, no. 9, p. 1119-1124, illus., 1967. 


A dome in the Silurian Joliet Dolomite is outlined; it overlies a cryptovolcanic 
structure of Ordovician age. Cross sections and a structure contour map are 
included. The dolomite is crystalline, vuggy, and fossiliferous. There are forty 
feet of Devonian Cedar Valley Limestone overlying it, in turn overlain by the cap 
rock for the reservoir--the Devonian New Albany Shale. Considerable 
nongeological information is included.— HRC 


04122 Oglesby, Woodson R. Gravity profile of South Florida Shelf [abs.]: Am. Assoc. 
Petroleum Geologists Bull., v. 51, no. 10, p. 2167, 1967. 


O'Keefe, J. A. See Majmundar, H. H. 04076 


04103 Oliver, William A., Jr. Stratigraphy of the Bois Blanc Formation in New York: 
U.S. Geol. Survey Prof. Paper 584—A, p. Al-A8, illus., table, 1967. 


The Bois Blanc Formation, thickest and most widespread in the Michigan Basin, 
extends eastward to western New York where it is thin and discontinuous beneath 
the Onondaga Limestone. Historically, Bois Blanc rocks have been included in 
the Onondaga Limestone or have not been recognized in Ontario and New York. 
Recent studies show the Bois Blanc to be Schoharie (late Early Devonian) in age 
and to be separated from the overlying Onondaga Limestone and Detroit River 
Group by a disconformity that is probably widespread. The Bois Blanc and 
Schoharie Formations contain brachiopods and corals that are distinctly different 
from underlying and overlying faunas. The Schoharie-Bois Blanc fauna is 
widespread in a province that covers most of eastern North America.—WAO 


Opdyke, N.D. See Roy, J. L. 04092 
Oriel, S.S. See McKee, E. D. 03729 


03910 Oriel, S. S. Base of the Permian system; divisions of the Permian system, in 
Paleotectonic maps of the Permian System: U.S. Geol. Survey Misc. Geol. Inv. 
Map |- 450, text p. 26-33, illus., 1967. 


The base of the Pseudoschwagerina Assemblage Zone is currently accepted in 
international usage as the base of the Permian System. It has been used in this 
paper wherever feasible. Elsewhere in unfossiliferous strata, the boundary has been 
projected through available sections. Present classification of the type Permian (in 
Russia) is) Upper Permian—Tatarian, Kazanian, Ufimian Stages; and Lower 
Kungarian, Artinskian, and Sakmarian Stages. In North America the divisions, 
based on relatively complete sections in West Texas, are Wolfcamp, Leonard, 
Guadalupe, and Ochoa Series. Criteria for correlation are based mainly on 
fusulinids, ammonites, and brachiopods. Chief problems in dividing the Permian 
System are conflict of criteria and absence of criteria._MCM 


03725 Oriel, Steven S.; Myers, Donald A.; Crosby, Eleanor J. West Texas Permian 
basin region, Chap. C in Paleotectonic investigations of the Permian System in the 
United States: U.S. Geol. Survey Prof. Paper 515, p. 17-60, illus., table, 1967. 


The west Texas Permian basin region includes southeastern New Mexico and 
southwestern Texas. It was the site of epicontinental inundations during most of 
Permian time. in the early Permian the Ouachita-Marathon structural belt shed 
large amounts of detritus northward into the Val Verde trough. North of this 
trough, the region was divided by positive elements into platforms and intervening 
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basins. The platforms are sharply demarcated by distinct facies. Restriction in 
marine circulation, especially during Late Permian, resulted in accumulation of 
especially thick and varied saline deposits.— MST 


Oriel, Steven S. See McKee, Edwin D. 03917 


04077 Orlin, Hyman. Marine gravity surveying instruments and practice: Internat 
Jour. Oceanology and Limnology, v. 1, no. 3, p. 205-221, illus., tables, 1967. 
Although modern marine gravity meters are capable of accuracies of better than 
+3 mgals under normal operating conditions, it is difficult to differentiate between 
various sets of data. Therefore, +3 mgals must be the minimum standard deviation 
to be expected. In open ocean surveys, even with the most reliable navigation data 
available, this value should be increased to the +4.5 to +7 mgals range. Further 
improvements can come from the proper design of a survey. With ocean gravity 
ranges established with underwater meters serving as a control and with a local 
positioning system these errors can be reduced to the +1 to +2 mgals range. 
Author’s abstract - 


Osberg, P.H. See Chidester, A. H. 03926 
Osborn, E.F. See Speidel, D. H. 04276 
Oshier, Edwin H. See Davis, Briant L. 04270 


03862 Osler, J.C. The influence of depth of frost penetration on the frost susceptibility 
of soils [with French abs.]: Canadian Geotech. Jour., v. 4, no. 3, p. 334-346, 
illus., 1967. 


Recent studies of frost-susceptibility criteria have pointed out the fundamental 
importance of pore size in the frost heaving mechanism. The fact that the magnitude 
of the heaving pressure is also a function of pore size suggests that the criteria 
for frost susceptibility will be influenced by the local depth of frost penetration, 
since this will influence the overburden pressure at the freezing front. This means 
that a greater quantity of fines can be permitted in more northern locations for 
a given degree of ice segregation.— Author’s conclusions 


Ostling, Earl J. See Thaden, Robert E. 03952 
Ostling, Earl J. See Thaden, Robert E. 03953 


03623 Overbey, William K., Jr. Lithologies, environments and reservoirs of the middle 
Mississippian Greenbrier Group in West Virginia: Producers Monthly, v. 31, no. 


2, p. 25-32, illus., table, 1967. 


Comparison of lithologies observed in subsurface cores with outcrop samples of 
the basal members indicates that oil and gas reservoirs found in this interval are 
the result of several different but related moderate to high energy depositional 
environments: above or near wave base, producing an oolitic limestone, or 
a slightly sandy oolitic limestone; beach and nearshore, producing a sandy 
limestone limy sand facies; and at or near wavebase, producing a skeletal, biohermal 
limestone. In the subsurface, all of these were modified by subsequent 
dolomitization which produced reservoirs controlled primarily by the extent and 
degree of dolomitization. Methods to determine lithologies and environments are 
discussed, and possible exploration methods for these reservoirs are presented.—from 
Author’s abstract 


04262 Oxley, M. L.; Minihan, E. L.; Ridgway, J. M. Jurassic sediments of Mississippi 
and Alabama [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2167, 
1967. 


04030 Page, Virginia M. Angiosperm wood from the Upper Cretaceous of central 
California, Pt. 1: Am. Jour. Botany, v. 54, no. 4, p. 510-514, illus., 1967. 
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The wood occurs as fragments of stems and roots in collophane nodules which are 
rich in microorganisms, such as pollen and spores, in the Panoche Formation. 
Ulminium pattersonensis and U. mulleri, both new, are described. These are similar 
to Lauraceae wood and are in the variation range of this group. Taxonomic 
comparison with modern forms is unfeasible.—from Author’s abstract 


04263 Palacas, James G. Organic matter in bottom sediments, Choctawhatchee Bay, 
~ Florida [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2167-2168, 


1967. 


03640 Pan American Gas Corporation. The Pointed Mountain story: North, v. 14, 
no. 5, p. 13-17, illus., 1967. 


After gas was discovered near Beaver River, northeastern British Columbia, in 1959, 
geologic and seismic investigations were carried out to determine the petroleum and 
gas potential of the area where the borders of Yukon, Northwest Territories, and 
British Columbia adjoin. In 1966, a well was completed on Pointed Mountain, 
N.W.T., to a depth of 14,339 feet; daily flow rates are in excess of 30 million cubic 
feet of gas, and the reservoir is believed to be large. Geological field work, seismic 
tests, and drilling are being continued in order to determine the full potential of 
the area.—_LLP 


04109 Pangborn, Mark W., Jr. Recent developments in geoscience libraries: Geotimes, 
v. 12, no. 9, p. 17-19, 1967. 


Geoscience libraries’ accumulated troubles include outdated bibliographic tools, and 
shortage of space, equipment, and personnel. Present helpful occurrences are: pilot 
programs using computers, both for bibliographies and data banks; formation of 
the Geoscience Information Society, which is compiling a union list of guidebooks 
and of serials; and possible publication of a list of subject headings, cross-indexed 
and with definitions. The manpower shortage is the most serious, and government 
and academic libraries may have to depend more on student and nonprofessional 
help.—ESL 


04220 Papezik, V. S. Native arsenic in Newfoundland: Canadian Mineralogist, v. 
9, pt. 1, p. 101-108, illus., 1967. 


Native arsenic has been found in the Whaleback and Little Bay copper mines on 
the Springdale Peninsula, Newfoundland. The largest mass, three feet long and 
two inches thick, fills a fracture in an altered basic dike on the 1,500 level of the 
Little Bay mine. The host-rocks are Ordovician basic volcanics cut by numerous 
dikes. The main arsenic mass is crudely layered, with a rough colloform texture. 
One specimen contains small spherical inclusions of rammelsbergite. Loellingite 
occurs locally as thin rims and as impregnations of brecciated wall-rock. The arsenic 
contains less than 0.3 percent Sb... .—from Author’s abstract 


04111 Parker, John M. Salt solution and subsidence structures, Wyoming, North 
Dakota, and Montana: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 
1929-1947, illus., 1967. 


Salt beds as much as 600 feet thick are common in rocks of Middle Devonian and 
Permian ages in the northern Rocky Mountain area. Local removal of Middle 
Devonian salt in the Williston basin occurred in later Devonian and Mississippian 
time. Local removal of Permian salt in the Williston and Powder River basins 
occurred in late Jurassic time. Salt removal probably was accomplished by 
formation of fracture systems which allowed ascending water to escape from regional 
aquifers below the salt. Locally, oil accumulations are related to the formation 
of subsidence structures by salt removal.—_WLA 

03630 Parkin, Ernest J. Alaskan surveys to determine crustal movement— Pt. 2, 

Horizontal displacement: Surveying and Mapping, v. 27, no. 3, p. 423-430, illus., 

tables, 1967. 


The horizontal displacement of the Earth’s crust is discussed as shown by a 
comparison of the results of triangulation and traverse surveys made before and 
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after the Alaskan earthquake of March 1964. Beginning at Fishhook station which 
held fixed in both adjustments, and proceeding in a clockwise direction the 
divergences increase to 15 feet near Glennallen, 25 feet at Valdez, 50 feet at Perry 
Island, and decrease to 25 feet near Whittier, 12 feet at Hope, and back to 0 at 
Fishhook. Direction of vectors is generally southeast varying in azimuth from about 
300° to 350°. In Prince William Sound, there is a general increase in divergences 
from 50 feet near Perry Island to 70 feet on islands in the southwest. Since most 
of these stations were located on peaks of islands, the divergences represent shifts 
at elevations of 1,500 to 3,000 feet above sea level. LLP ; 


Patton, Thomas C. See Cheney, Eric S. 04157 


03627 Peacor, Donald R. New data on nigerite: Am. Mineralogist, v. 52, nos, § 


6, p. 864-866, 1967. 


Weissenberg and precession photographs obtained on fragments of several crystals 
from a sample of nigerite revealed the following crystallographic parameters: 
a=5.79+0.03, c=56.20+0.3A, and space group R3m, R32, or R3m. The value of 
c is about four times that of Bannister and others (1947) and indicates that the 
current material is a polytype and should be designated as a 24R structure. Material 
defined as nigerite apparently occurs as more than one polytype, analogous to the 
hdgbomite group.— VSN 


03949 Peck, John H. Geologic map of the Tollesboro quadrangle, Lewis and Fleming 


Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ _ 661, scale 1:24,000 
section, text, 1967. 


Mineral resources of the Tollesboro quadrangle include sandstone, dolomite, 
dolomitic limestone, argillaceous limestone, gravel, and clays. Water for domestic 
and agricultural purposes is obtained from shallow wells in alluvium and the Borden 
Formation. Rocks exposed have widely varying physical properties which affect 
their stability as foundation material and their ease of excavation. They are grouped 
into five categories according to gross similarity in engineering properties ranging 
from extremely poor foundation material, easily excavated, to excellent foundation 
material, difficult to excavate.-MCM 


03936 Peirce, H. Wesley. Permian stratigraphy of the Defiance Plateau, Arizona, in 


Guidebook of Defiance-Zuni Mt. Taylor region, Arizona and New Mexico—New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 57-62, illus., table, 1967. 


Numerous formations are described. The DeChelly Sandstone is divided into 
members which can be correlated with various members of the Supai-Abo-Cutler, 
the Yeso, the Glorieta, the San Andres, and the Kaibab Formations. The White 
House Member of the DeChelly was deposited by northeasterly winds just prior 
to the accumulation of the Coconino Sandstone by northwesterly winds, and the 
latter probably transgresses the former. Hence, the White House Formation may 
be more closely related to the Supai and the Coconino... HRC 


03875 Peiser, H. Steffen. (editor). Crystal growth—-Internat. Conf. on Crystal Growth, 


Boston, June 1966, Proc.: London and New York, Pergamon Press, 856 p., illus., 
tables, 1967. 


The proceedings include a report on the opening session, and sections on types of 
crystal growth— melt, vapour, solution, flux, epitaxial, and hydrothermal and high 
pressure——and on surfaces, segregation and convection, morphological stability, 
interface kinetics, and crystal perfection. Discussions and reports on additional 
papers presented are compiled at the end of each section. A total of 136 papers 
are included, of which 15 are cited separately. Both author and subject indexes 
are included. ESL 


03745 Penning, P. Dynamical theory for simultaneous X-ray diffraction, in Advances 


in X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual Conf., Univ. 
Denver, 1966, Proc.: New York, Plenum Press, p. 67-79, illus., table, 1967. 
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ABSTRACTS 383 


Complete dynamical solutions for three coupled plane-wave components in crystal 
structures with inversion symmetry have been found. After reviewing briefly the 
dynamical solutions for wave fields with two coupled plane wave components, the 
results for the three-beam case are discussed in qualitative terms. Attention is paid 
to singular points and lines on the w surface, and to the attenuation of the mode 
intensity because of absorption. The most surprising result is that in the case one 
of the reflections is forbidden (Umweganregung) the absorption is reduced in 
comparison with the adjoining two ‘beam cases. Experimental data are in reasonable 
agreement with the theory. Quantitative data are presented for a few three beam 
cases of simultaneous diffraction of Cu Kaipsa radiation in germanium.—Author’s 
abstract 


03893 Phillips, Edward L., Jr. The Salisbury adamellite pluton, North Carolina: 
~~ Southeastern Geology, v. 8, no. 3, p. 105-130, illus., tables, 1967. 


The adamellite pluton southeast of Salisbury, N. C. was mapped, sampled 
systematically on a one mile grid, and two thin sections from each sample were 
examined and point-counted. Since its initial emplacement the pluton has 
undergone one period of regional metamorphism and a later period of minor kinetic 
metamorphism which created a series of shear zones within the pluton. The regional 
metamorphism left recognizable relict igneous textures and minerals in the pluton. 
It also converted the plagioclase to albite and is the probable cause of the pink 
colored albite in parts of the pluton.— Author’s abstract 


04231 Phillips, Joseph Daniel. A paleomagnetic study of the Devonian Catskill 
Formation of Central Pennsylvania [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., 
v. 28, no. 1, p. 235B, 1967. 


Phillips, R. Lawrence. See Clifton, H. Edward. 04102 


04264 ~Phleger, Fred B. Some problems in marine geology, Gulf of Mexico [abs.]: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2168, 1967. 


Pierce, Kenneth L. See Morris, Robert H. 03637 
Pilkey, Orrin H. See Luternauer, John L. 04008 


03707 ~Piskin, Kemal; Bergstrom, Robert E. Glacial drift in Illinois—-Thickness and 
character: Illinois Geol. Survey Circ. 416, 33 p., illus., table, geol. map, 1967. 


Unconsolidated deposits mainly glacial drift—overlie bedrock and form the land 
surface in most of Illinois. These unconsolidated deposits, consisting of various 
sediments transported by ice, wind, and water, are parent materials for most Illinois 
soils, are important sources of building products and ground water, and affect land 
use, mining, construction, and drilling operations. As shown by the drift thickness 
map of the state included in the report, glacial drift ranges from less than a few 
feet to about 600 feet thick. The thickest drift occurs over major valleys cut into 
bedrock and, regionally, in the northeastern quarter of the state. The thinnest drift 
less than 50 feet thick and intersected by numerous bedrock outcrops— occurs widely 
in southern and western Illinois. Authors’ abstract 


04039 Pitt, William D. Comments on the geology of the Potato Hills, Oklahoma [abs.], 
in Guidebook of Defiance- Zuni- Mt. Taylor region, Arizona and New Mexico— New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 228, 1967. 


03937 Pohimann, Henry Fred. The Navajo Indian Nation and Dineh bi Keyah, in 
Guidebook of Defiance-Zuni- Mt. Taylor region, Arizona and New Mexico— New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 63-69, illus., tables, 1967. 


The oil-bearing rock in this field is a porous, Oligocene syenite sill which has 
intruded Pennsylvanian rocks. The rock is a biotite rich vogesite belonging to the 
syenite lamprophyre group; it has euhedral grains of diopside, biotite, apatite, rutile?, 
and ores enclosed in large anhedral grains of sanidine; it varies from 18 to 170 
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feet thick. Helium-—bearing natural gas occurs in Devonian rocks in the Same field 
but this resource is not yet developed. HRC : 


04161 Poncelet, G. M.; Brindley, G. W. Experimental formation of kaolinite from 


montmorillonite at low temperatures: Am. Mineralogist, v. 52, nos. 7-8, Dp. 116] 
1173, illus., tables, 1967. 


Na- and Al-montmorillonites under hydrothermal conditions at 175° and 220°¢ 
for periods of seven days yield no more than very minor amounts of kaolinite and 
then only under strongly acid conditions. Al OH polymers, formed under 
appropriate ratios of NaOH/Al, have been introduced into the interlayers of 
montmorillonite in amounts of 300 meq AI/100 g clay and 1500 meq Al 100 g 
clay; the latter corresponds to a nearly complete gibbsitic layer and the resultins 
montmorillonite approximates to a dioctahedral chlorite. Hydrothermal treatment 
readily generates kaolinite in quantity, and strongly acid conditions are no longer 
necessary. The process is followed by X-ray diffraction and IR spectroscopic data 
The hydrated state of the kaolin when first formed is noted.— Authors’ abstract , 


03842 Powell, J. L. Isotopic composition of strontium in carbonatites and kimberlite 
elites, 


in 1.M.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964. 
Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 58-64, discussion. 
p. 64-66, illus., tables, 1966[1967]. 


Ratios of Sr-87/Sr-86 are given for 32 carbonatites, 12 sedimentary carbonates and 
marbles, and 14 kimberlites. The ratio for the carbonatites (average 0.7032+0.0010) 
is significantly lower than for sedimentary carbonates or for continental mafic rocks, 
and it also shows less spread. The 14 kimberlites had ratios of 0.705-0.729, 
appreciably higher and much more variable than the ratio in carbonatites. The 
formation of kimberlite by reaction of carbonatite with granitic magma is a possible 
explanation.— MF 


03750 Pratt, Richard M. The seaward extension of submarine canyons off the northeast 


coast of the United States: Deep-Sea Research, v. 14, no. 4, p. 409-420, illus., 
table, 1967. 


Hudson, Wilmington, Washington, Veatch, Hydrographer, Gilbert, and Corsair are 
the principal canyon extensions that cross the continental rise off the East Coast 
of the United States. Genetically, the East Coast canyons can be grouped into 
river extension canyons that extend into the deep sea, and slump extension canyons 
that are short and discontinuous. Comparison of canyon extensions with sampling 
data suggests the presence of two cycles of canyon formation in the area. All canyon 
extensions exhibit high leveed right banks, and they bend to the left at the top 
of the rise. The two longest canyons, Wilmington and Hudson, may be partly 
erosional where they deepen and swing to the right, half way down the rise. 
Author’s abstract 


Pray, Lloyd C. See McDaniel, Paul N. 04083 


Preece, Carolyn M. See King, Hubert W. 03731 


03855 Presley, B. J.; Brooks, R. R.; Kaplan, I. R. Manganese and related elements 


in the interstitial water of marine sediments: Science, v. 158, no. 3803, p. 906 
910, illus., tables, 1967. 


Mn, Ni, Fe, Co, Na, and Li concentrations in the interstitial water of cores from 
the southern California borderland and six deep-sea cores in the East Pacific Rise 
area show great variation. Oxidizing near-shore sediments showed a 50-fold 
enrichment in manganese in contrast to sulfide rich reducing sediments, which 
showed none. Deep-sea sediments were variable in their trace- metal concentrations. 
All but one core showed a high enrichment in dissolved Mn, with a maximum of 
6.5 ppm and two showed a 100-fold enrichment in Ni and Co. The Mn appears 
to be in solution either as Mn°* or as a complex. The results appear to support 
manganese nodule formation in deep-sea sediments through a diffusion of Mn from 
depth to the surface. from Authors’ abstract 
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Price, L.W. See Alexander, C. S. 04139 


04265 Price, W. Armstrong. Development of basin-in-basin honeycomb of Florida 
Bay and northeastern Cuban lagoon [abs.]: Am. Assoc. Petroleum Geologists Bull., 
v. 51, no. 10, p. 2168, 1967. 


03783 Prickett, T. A. Designing pumped well characteristics into electric analog 
models: Ground Water, v. 5, no. 4, p. 38-46, illus., table, 1967. 


An analysis is made of the characteristics of pumped well junctions of electric analog 
models as a result of using classical design equations. Computed practical sustained 
yields of aquifers are invalid if obtained from electric analog model studies which 
do not take these characteristics into account. Methods are outlined for designing 
into the analog model pumped wells having differing radii, partial penetrations, 
gravel pack designs, and turbulence loss constants.—-from Author’s summary 


Proctor, E.M. See Beard, D. W. 03738 
Pryslak, A. P. See Davies, J. C. 04079 
Pulliam, G.R. See Mee, J. E. 03881 


04266 Puri, H. S.; Collier, Albert. Role of micro-organisms in formation of limestone 
[abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2168-2169, 1967. 


Queiser, J. A. See Friedel, R. A. 04063 


03778 Quigley, R. M.; Thompson, C. D. The fabric of anisotropically consolidated 
sensitive marine clay—-Reply [to discussion by S. Diamond, 1966]—(vol. 3, no. 2: 


61-73): Canadian Geotech. Jour., v. 4, no. 3, p. 349-350, illus., 1967. 


The Leda clay is a very complex soil, and Diamond’s two-phase system (ibid., v. 
3, no. 4, p. 242-245, 1966) of illite and carbowax will give an absorption coefficient 
that is only a tenth of the true value of 70. Amorphous iron may be even more 
important than expected. Additional work on this aspect of the original study (ibid., 
v. 3, no. 2, p. 61-73, 1966) is being done. Particle orientation by consolidation 
is discussed briefly. ESL 


03818 Quon, Shi H.; Heinrich, E. William. Abundance and significance of some minor 
elements in carbonatitic calcites and dolomites, in I.M.A. Volume— Internat. 
Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, 
India, Mineralog. Soc. India, p. 29 36, tables, 1966[1967]. 


Spectrographic analyses for Ba, Sr, Mg, Mn, Fe, Al, and Si were made on 154 
samples of carbonates from 17 localities in many countries. All the calcites are 
notably enriched in Sr and Ba; the ratio of Sr/Ba ranges from 6.5 to 55. Ba and 
Sr are highest in early calcite, intermediate in ankerite, lowest in dolomite. 
Homogeneous calcites contained 0.068 to 2.52, average 0.68 percent Mg.—-MI 


03943 Radbruch, Dorothy H. Approximate location of fault traces and historic surface 
ruptures within the Hayward fault zone between San Pablo and Warm Springs, 
California: U.S. Geol. Survey Misc. Geol. Inv. Map 1-522, scale 1:62,500, text, 
1967. 


The Hayward fault zone lies in a broad band of acute deformation; its width may 
range from a few tens of feet to about | 3/4 miles. Geologic and geomorphic 
evidence of fault traces is abundant. Known surface breakage and visible expressions 
of movement extend from near Warm Springs northwestward to the shore of San 
Pablo Bay and may continue on the north side of the bay; sense of movement has 
apparently been horizontal and vertical. Of the two major earthquakes the 1836 
quake is thought to have had an intensity of X on the Rossi Forel scale. By 1868 
the area was more heavily populated and damage from that quake was extensive. 
Recent studies have revealed evidence of tectonic creep or slippage; movement in 
all places has been right lateral and average rate of slippage has been estimated 
from 0.1 to 0.21 in. per yr... MCM 








04217 Radcliffe, Dennis. Some properties of rammelsbergite and parar 
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. am melsbergite: 
Canadian Mineralogist, v. 9, pt. 1, p. 128-131, illus., tables, 1967. ‘ 


The changes in stoichiometry introduced by the addition of excess metal atoms into 
the vacant arsenic lattice positions in pararammelsbergite, and the effect On the 
lattice parameters produced by increasing the sulfur content of rammelsbergite io 
considered. _MLS 


Raffman, A.S. See Beals, C. S. 03812 


04267 Rainwater, E. H. Résumé of Jurassic to Recent sedimentation history of Gulf 


of Mexico basin [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10 D 
2169, 1967. : 


04254 Rancitelli, Louis Albert. Potassium—argon ages of iron meteorites [abs.]: Disser 


Abs., Sec. B, Sci and Eng., v. 28, no. 1, p. 39B, 1967. 


Rapaport, Irving J. See Baltz, E. H., Jr. 04043 


03839 Rapson, June E. Carbonatites in the alkaline complex of the Ice River area, 


southern Canadian Rocky Mountains, in I.M.A. Volume-Internat Mineralog. 
Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India. 
Mineralog. Soc. India, p. 9-22, illus., 1966[1967]. 


A mass of carbonatite, about 2 miles long and 900 feet across, occurs in a nepheline 
syenite-ijolite-pyroxenite complex of about 16 sq mi in the Ice River region of 
British Columbia. The carbonatite is dominantly ankeritic. The order of 
emplacement is suggested.— MF 


Raup, Omer B. See Thaden, Robert E. 03954 


Raup, Omer B. Sée Thaden, Robert E. 03955 


03760 Rawson, D. E.; Taylor, R. W.; Springer, D. L. Review of the Salmon experiment 


A nuclear explosion in salt: Naturwissenschaften, v. 54, no. 20, p. 525-531, illus, 
1967. 


Salmon was a confined nuclear explosion detonated in Oct. 1964 at a depth of 827.8 
m in the Tatum salt dome, Lamar County, Miss. The cavity, including the puddle 
of melted salt, had a 17.4 m radius. Crystallization of the puddle is described; 
it remained fluid for at least a month. Energy released is estimated from the heat 
capacity and temperature rise of the surrounding rock; 90 percent was deposited 
within 50 m of the explosion. Deformation of the salt is nearly spherical. Study 
of the seismic waves showed a double reflection from the M discontinuity, evidence 
of a transition zone 1.5-3 km thick. A complex structure in the upper mantle is 


suggested for distances of 1,000 to 2,000 km from the explosion.—- ESI 


Read, C.B. See Baltz, E. H., Jr. 04043 
Read, C.B. See Baltz, E. H., Jr. 04044 


Read, Charles B. See Beaumont, Edward C. 03935 


03970 Reed, Philip C. Notes on the Citronelle Formation near Citronelle, Alabama, 


in Geology of the coastal plain of Alabama— Geol. Soc. America, 80th Ann. Mtg., 
New Orleans, La., 1967, Guidebook, Field Trip No. 1: University, Ala., Alabama 
Geol. Soc., p. 49-52, illus., 1967. 


In well exposed sections of the Citronelle Formation and underlying beds of Miocene 
age there has been confusion as to which of two similar sand beds containing clay 
and outcropping within 50 vertical feet of each other forms the Miocene Citronelle 
contact. Reed has recently mapped the upper of these contacts as the boundary; 
a new composite section is presented here as an aid in reinterpretation of the 
Citronelle type section of Roy (1939).—-GDC 
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Reed, William M. See Kittel, Dale F. 04056 


(3898 Reeves, Richard D. Ground water resources of Kendall County, Texas: Texas 


Water Devel. Board Rept. 60, 100 p., illus., tables, 1967. 


Nearly all water used in Kendall County is obtained from ground water sources, 
the principal units being the Cretaceous Hosston and Sligo Formations, Cow Creek 
Limestone and Hensell Members of the Pearsall Formation, and the lower member 
of the Glen Rose Limestone. Yields of wells range from a few to 425 gpm, 
representing considerably less than their potential as few produce from all aquifers 
at any one location; uses are principally rural domestic, livestock, and municipal. 
Quantity of water perennially available for development is estimated to be about 
50,000 acre-feet per year, or about 50 times the quantity pumped in 1965. Although 
mostly very hard, the water has good chemical quality, is suitable for public supplies 
and industrial uses, and is excellent for irrigation.—from Author’s abstract 


04146 Reidenouer, David; Williams, Eugene G.; Dutcher, Russell R. The relationship 


between paleotopography and sulfur distribution in some coals of western 
Pennsylvania: Econ. Geology, v. 62, no. 5, p. 632-647, illus., tables, 1967. 

As compared with coals deposited on relatively flat surfaces, coals deposited in 
topographic lows show complex lateral changes in petrography, mineral 
composition, and amount of pyritic sulfur. Pyritic sulfur is concentrated in coals 
with relatively abundant detrital components, but is not abundant in their clay 
partings. Ferric iron, adsorbed on clays and carried into the swamps, was reduced 
to soluble ferrous iron, finally combining with the sulfur in the peat.— WSW 


03879 Reiss, F. A. Automation of the Verneuil process, in Crystal growth—Internat. 


Conf. on Crystal Growth, Boston, 1966, Proc.: London and New York, Pergamon 
Press, p. 63-65, illus., 1967. 


Automatic control and programming make possible the methodical determination 
and definition of the principal growth parameters. The program is encoded as a 
command input specifying the magnitude and duration of these parameters; control 
is maintained by servosystems and timing devices. Growth irregularities are 
photoelectrically detected and automatically corrected before they reach macroscopic 
dimensions. Initial tests were successful; macroscopically good sapphire boules have 
been produced. Operation of the apparatus is described in detail and a schematic 
drawing included. ESL 


Remington, D. B. See Charlesworth, H. A. K. 03828 


03742 Renninger, M. The asymmetric Bragg reflection and its application in double 


diffractometry, in Advances in X-ray analysis, V. 10-Applications of X-ray analysis, 
15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, p. 32 
41, illus., table, 1967. 


Guided by the dispersion surface of dynamic theory, evidence is obtained that in 
asymmetrical surface reflections (Bragg case) of X-rays at a perfect crystal, angular 
widths of incident and reflected beams are different from same widths in the 
symmetrical Bragg case. The beam with smaller glancing angle to the surface is 
angularly expanded, the other one contracted, so that if the incident glancing angle 
is the smaller one (striping incidence), angular width of the reflected beam is smaller 
than in the symmetric case (S_reflection), and that of the reflected section out of 
the primary beam is greater, and vice versa (striping emergence). At striping 
incidence, a contraction occurs, whereas at striping emergence, expansion of angular 
reflection range occurs. A number of possibilities for applying asymmetrical 
reflections to the technique of the two crystal diffractometer are offered in the (n, 

n)- position. Some of these possibilities which extend the efficienty of the double 
diffractometer with multiple effects are given.._ESL 


03743 Renninger, M. Experimental determination of the integrated contribution of 


temperature diffuse scattering in X ray reflections, in Advances in X-ray analysis, 
V. 10—-Applications of X-ray analysis, 15th Annual Conf., Univ. Denver, 1966, 
Proc.: New York, Plenum Press, p. 42. 45, illus., table, 1967. 
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A double diffractometric method which allows clean separation of the thermal 
diffuse contribution from X-ray reflection peaks is demonstrated. Author's 
abstract : 


Retcofsky, H. L. See Friedel, R. A. 04063 


03732 Rex,R. W. Numerical control X-ray powder diffractometry, in Advances in 
X-ray analysis, V. 10—Applications of X-ray analysis, 15th Annual Conf., Uniy 
Denver, 1966, Proc.: New York, Plenum Press, p. 366-373, illus., 1967. : 

041: 

Digital diffraction data output on magnetic tape carries identification and 

instructions for processing by programs that edit and check, filter through g 

controlled shape high frequency filter, remove minimum background from 

diffraction pattern, analyze data points close to background and test for significance 
deleting those within limits constituting noise, recognize peaks and record Position 
and intensity, identify phases, calculate phase concentrations, and output any portion 
in digital and analog formats. An entire diffraction pattern for a phase recorded 
on two or three inches of magnetic tape carries detailed peak area and shape 
information now missing from the ASTM reference system. The information can 
be used in computer processing to prepare search oriented record systems of 
diffraction data. A magnetic tape format diffraction pattern file is being prepared, 
from Author’s abstract 


04087 Reynolds, Robert C., Jr. Interstratified clay systems——Calculation of the total 
one dimensional diffraction function: Am. Mineralogist, v. 52, nos. 5-6, p. 661 
672, illus., table, 1967. 04 


Methods are described for calculating X-ray diffraction effects from two-component 
interstratified clay systems. Unlike previous work, the calculations for very thick 
crystallites include the scattering contributions from both types of interlamellar 
materials. ... It is suggested that many natural materials may not be randomly 
interstratified, therefore, the widespread use of the Hendricks- Teller equation for 
random interstratification may be unjustified.— Author’s abstract 


Ribbe, P.H. See Walker, T. R. 04283 
Rich, C.1. See Barnhisel, R. I. 03824 03 


03794 Richard, Benjamin H.; Sundelius, Harold W. Teaching introductory geology to 
a blind person: Jour. Geol. Education, v. 15, no. 4, p. 152-153, tables, 1967. 


With a blind girl in an introductory geology course at Wittenberg University, certain 
modifications in course content and techniques were imperative but results were 
rewarding. Textbooks were taped and a student tutor obtained. Verbal descriptions 
pertaining to geometric form, size, scale and orientation accompanied the showing 
of illustrations, which were of value to others in the class as well. Plastic relief 
maps were substituted for topographic maps; block models aided in the study of 
geologic structures. She developed her own methods of mineral identification, using 
specific gravity, crystal form, cleavage, magnetism, feel and reaction with acid—the 
identification key is tabulated; also one for fossils which she could identify by touch 
and principal characteristics. She had no trouble with broad concepts. GDC 


04099 Richards, M. L.; Vacquier, Victor; VanVoorhis, G. D. Calculation of the 
magnetization of uplifts from combining topographic and magnetic surveys: 
Geophysics, v. 32, no. 4, p. 678-707, illus., tables, 1967. 


A previously reported method (Vacquier, 1962) of computing direction and 
magnitude of magnetization of a uniformly magnetized structure is extended and 
applied to 21 seamounts, | laccolith, and 2 Aleutian volcanoes. Four of the 
seamounts were found to be reversely magnetized. The virtual paleomagnetic pole 
positions for 16 Pacific Ocean seamounts in three widely separated locations (two 
of them radiometrically dated as Cretaceous) are significantly different from the 
present geomagnetic pole but near Mesozoic poles from Australia. The apparent 
30° shift of the seamounts is due either to large scale movements of the ocean floor, 
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or to a more northerly position of the paleomagnetic equator during their growth. 
DBV 


Richardson, Eugene S., Jr. See Nitecki, Matthew H. 04295 
Richardson, Everett V. See Watts, Frederick J. 03708 
Ridgway, J. M. See Oxley, M. L. 04262 


Riecker, R. E.; Rooney, T. P. Deformation and polymorphism of enstatite under 
shear stress: Geol. Soc. America Bull., v. 78, no. 8, p. 1045-1053, illus., tables, 


1967. 


An opposed anvil shear press was used to determine the mechanical properties and 
polymorphism of MgSiO; at normal pressures to 50 kb, at temperatures to 920°C, 
and at strain rates from 10/sec to 10 ‘/sec. Experiments were made on natural 
single crystals of enstatite from Bamle, Norway, synthetic MgSiO;, and 
stoichiometric mixtures of MgO and SiO». All specimens yielded clinoenstatite from 
orthorhombic. starting materials when they were sheared for longer than | sec. 
Compression tests held for 24 hours at 80 kb normal pressure and 27°C yield only 
orthoenstatite. Specimens deformed at high pressures and temperatures exhibit kink 
bands with the slip system T=(100), t=[001]. The small volume decrease from 
orthorhombic to monoclinic MgSiO; appears sufficiently large to produce seismic 
energy.—from Authors’ abstract 


04162 Riecker, Robert E.; Rooney, Thomas P. Shear strength and weakening of 


zeolitized tuffs from the Nevada Test Site, Nevada: Am. Mineralogist, v. 52, nos. 
7-8, p. 1174-1178, illus., tables, 1967. 


Experimental shear deformation of Tertiary zeolitized tuffs has demonstrated 
weakening of 43 63 percent at temperatures between 27°C and 500°C. Tests were 
made to pressures of 60 kb, temperatures to 900°C, and at a constant strain rate 
of 10/sec. Weakening probably results from dehydration of clinoptilolite. 
Dehydration reduces effective confining pressure by increasing pore pressure. 
Author’s abstract 


(3851 Rimsaite, J.; Lachance, G. R. Illustrations of heterogeneity in phlogopite, 


feldspar, euxenite, and associated minerals, in 1.M.A. Volume— Internat. Mineralog. 
Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, 
Mineralog. Soc. India, p. 209-229, illus., tables, 1966[1967]. 


Optical and X-ray data show that many phlogopites and K-feldspars are zoned 
and contain oriented inclusions of various minerals as well. Electron probe analyses 
showed striking changes of Fe content in zoned phlogopites, and erratic variations 
of U and Pb in altered euxenite. Chemical analyses are given of six phlogopites 
and a euxenite.— MF 


Ringwood, A.E. See Green, D. H. 04065 


03793 Ritter, Dale F. Rates of denudation: Jour. Geol. Education, v. 15, no. 4, p. 


154-159, tables, 1967. 


Attempts have been made to express the general character and magnitude of 
erosional processes as a rate of surficial lowering, determined by measuring the 
amount of detrital and dissolved debris carried by streams draining any area in 
question. Various controlling factors and inadequate samplings cause errors, but 
results have been employed in a variety of other geologic and _ hydrologic 
investigations. Denudation of the continental United States is proceeding at | 
3 inches per 1,000 years. The present rate for very large areas appears to be within 
the same order of magnitude, but cannot be applied locally: other calculations 
indicate similar conditions during long periods of the geologic past. Considered 
on a great enough scale, geographically and temporally, erosion processes may lower 
any region at approximately the same rate, but proof awaits widespread and carefully 
planned sampling... GDC 
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04268 Rives, John S. Structural and stratigraphic traps related to extrusive Tocks in 
south central Texas [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10 
p. 2169, 1967. ae 0385 


Robinson, Paul D. See  Bloss, F. Donald. 04170 


04168 Rockett, T. J.; Foster, W. R. The thermal stability of purified tridymite: Am 4005 
Mineralogist, v. 52, nos. 7-8, p. 1233-1240, illus., tables, 1967. ae 0 
Fenner considered tridymite to be a polymorph of silica, but Flérke and Holmquist 
regarded tridymite as a phase in a chemically more complex system, breaking down 
into cristobalite and/or quartz when the other components are removed 
Experimental work, using tridymite as starting material, shows that the more nearly 
tridymite approximates SiO», the less it tends to be converted. It is tentatively 
concluded that Fenner’s view is correct.—EZ 
04186 Roedder, Edwin; Heyl, Allen V.; Creel, John P. Environment of ore deposition 
at the Mex-Tex deposits, Hansonburg district, New Mexico, from studies of fluid 


inclusions [abs.]: Econ. Geology, v. 62, no. 6, p. 874, 1967. 


04269 Rogers, James K. Comparison of some Gulf Coast Mesozoic carbonate shelves 
{abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2169-2170, 1967. 038 


Rogers,S.M. See Harder, A. H. 03826 


Rooney, T. P. See Riecker, R. E. 04141 


Rooney, Thomas P. See _ Riecker, Robert E. 04162 038 
03719 Ross, Donald C. (compiler). Generalized geologic map of the Inyo Mountains 
region, California: U.S. Geol. Survey Geol. Quad. Map GQ-506, scale 1:125,000, 
1967. 
038 


04272 Ross,G.J.; Kodama,H. Properties of a synthetic magnesium aluminum 
carbonate hydroxide and its relationship to. magnesium aluminum double 
hydroxide, manasseite and hydrotalcite: Am. Mineralogist, v. 52, nos. 7-8, p. 1036 
1047, illus., tables, 1967. 


A synthetic mineral prepared by titrating a mixed solution of MgCl and AICI 
with NaOH in a CO, free system and then dialyzing the suspension for 30 days 041 
at 60°C was a hydrated Mg-Al carbonate hydroxide with the formula 
Mg¢Al,CO;(OH).:6-4H2O and properties of manasseite and hydrotalcite. The 
synthetic mineral is hexagonal with a=6.14,, c=15.6l. A, and Z=1. Dehydration 
and corresponding contraction of basal spacings were reversible up to 300°C and 
irreversible above 450°C. Above 300°C both OH water and CO, were evolved, 
and at 450°C the structure was destroyed. A one-dimensional structure analysis 
indicates a structure consisting of brucitic layers alternating with hydrous aluminum 
layers.— Authors’ abstract 


03617 Ross, V. F.; Edwards, J. O. The structural chemistry of the borates, Chap. 3 
in The chemistry of boron and its compounds (E. L. Muetterties, editor): New 
York, John Wiley and Sons, p. 155-207, illus., tables, 1967. 


The current survey of structures is intended to be a sequel to earlier works and 
classification schemes of the borates, and to further the understanding of the 
chemistry of borates in general. Earlier bonding principles postulated by the authors 
and by others are expanded to include both simple and complex borate species in 
various states. The structural descriptions of the borates include only boron oxygen 
species, anhydrous and hydrated, of synthetic and natural origin, in the crystalline 
and vitreous states. Constituents of the vapor phase and equilibria in aqueous 
solutions for boron-oxygen compounds are discussed also... GDC 


Roth, Peter H. See Hay, William W. 04124 
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ABSTRACTS 39] 
Roy, D.M. See Barks, R. E. 03886 


03853 Roy, Della M. Calcium silicate and hydrogarnet formation in the system CaO 
Al,O3-SiO2 H2O [abs.], in I.M.A. Volume— Internat. Mineralog. Assoc., 4th Gen. 
Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. 
India, p. 234-235, 1966[1967]. 


04092 Roy, J. L.; Opdyke, N. D.; Irving, E. Further paleomagnetic results from the 
Bloomsburg formation: Jour. Geophys. Research, v. 72, no. 20, p. 5075-5086, illus., 
tables, 1967. 


Paleomagnetic measurements were made on 161 specimens from the Upper Silurian 
Bloomsburg Redbeds collected at 13 localities along the tectonic arc in the 
Appalachian ridge and valley province, in order to determine if the curvature was 
original or produced during the Appalachian orogeny. Components of very high 

magnetic stability and substantial uniformity (mean D, [=001°, ~32°, precision 
k=35, pole 32° N., 102° E.) found in nine localities in the eastern limb and in 
the hinge area in Pennsylvania indicate that the arc was original. In the southern 
limb less stable secondary components have replaced much of the original 
magnetization: they could have been acquired during a period of moderate heating 
during burial... DBV 


03819 Roy, Rustum. Application of variations in crystal field splitting of energy levels 
of ions to indicate structural changes in various minerals including dehydrating 
zeolites and clays, [aos.], in IL.M.A. Volume— Internat. Mineralog. Assoc., 4th Gen. 
Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. India, 
p. 235, 1966[1967]. 


(3846 Roy, Rustum; Taylor, A. M.; Balgord, W. Structural changes in zeolites caused 
by cation exchange at room temperature and dehydration under controlled pH2,O 
[abs.], in 1.M.A. Volume—Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 
1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. India, p. 168-169, 
1966[1967]. 


03854 Roy, Rustum; Weber, Jon N. Pressure temperature relations for the dehydration 
of metastable serpentine at pressures from 15 to 20,000 psi [abs.], in .M.A. Volume 
Internat. Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: 
New Delhi, India, Mineralog. Soc. India, p. 235-236, 1966[1967]. 


Rozendal, R. A. See Swain, F. M. 04289 


04147 Ruppel, Edward T. Late Cenozoic drainage reversal, east-central Idaho, and 
its relation to possible undiscovered placer deposits: Econ. Geology, v. 62, no. 
5, p. 648 663, illus., table, 1967. 


The Lemhi and parallel rivers now flow north into the Salmon River, but 
physiographic evidence suggests that the valleys of these streams formerly contained 
streams that flowed south across the present divide. Uplift of this divide, which 
trends ENE through Gilmore summit, is viewed as the cause of the reversal. The 
region may well contain fossil placer deposits related, not to present drainage, but 
to the drainage that prevailed before Pleistocene faulting and tilting. Reconstruction 
of Pliocene and Pleistocene drainage changes might lead to new discoveries..-WSW 


Ruscoe,M.J.H. See Short, M.A. 03739 


03984 Russell, Ernest E. The Selma equivalents in Mississippi, Tennessee and 
Kentucky, in Geology of the coastal plain of Alabama— Geol. Soc. America, 80th 
Ann. Mtg., New Orleans, La., 1967, Guidebook, Field Trip No. 1: University, 
Ala., Alabama Geol. Soc., p. 12-17, illus., 1967. 


Northwest of the field trip area, along strike, the chalk and marl lithosome of the 
Selma Group grades by mixing and interfingering into a sand and clay lithosome, 
with major thinning in northern Tennessee and Kentucky, as shown in a generalized 
cross section. The transition begins at the latitude of Tupelo, Miss., where formation 
names change. In northeastern Mississippi and western Tennessee and Kentucky, 
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the thick mass of shelf sediments lies on the eastern limb of, and dips gently westward 
into the Mississippi Embayment. The characteristics of the formations in this 
Cretaceous group are briefly reviewed, with references to their original descriptions 


GDC 


Russell, R.D. See Jacobs, J. A. 03810 
Russell, R.G. See Kittleman, L. R. 03959 


Ryan, Robert. See Oborn, Robert W. 04007 


04148 Ryznar, G.; Campbell, F. A.; Krouse, H. R. Sulfur isotopes and the origin o 


the Quemont ore body: Econ. Geology, v. 62, no. 5, p. 664-678, illus., tables 
1967. ’ 


“Physical age dates suggest that the sulfides in the Noranda area were deposited 
3,250 m.y. ago, the granites were intruded 2,450 m.y. ago, and diabase dikes between 
1,200 and 1,700 m.y. ago.” Sulfur isotope ratios show a small range, but a definite 
tendency for enrichment in S** in the later formed sulfides. A tendency for 
enrichment in S** with depth “is attributed to melting of the ores by post-ore 
granite.’— WSW 


03621 Sabina, Ann P. Rocks and minerals for the collector-—Eastern Townships and 


Gaspé, Quebec, and parts of New Brunswick: Canada Geol. Survey Paper 66 
51,170 p., illus., table, 1967. 


Occurrences of minerals, rocks, and fossils are described from 165 localities in this 
region. In the Eastern Townships are ornamental soapstone, marble, and serpentine: 
rare minerals associated with asbestos; vesuvianite, garnet, and copper minerals: and 
placer gold. Along shorelines of Gaspé and Bay of Chaleurs are pebbles of 
chalcedony and jasper, banded and coralline marbles; inactive metal mines hold 
galena and sphalerite; and exposures on the Gaspé peninsula offer good fossils. 
The New Brunswick shoreline provides jasper and agates, fossils and a few zeolites; 
metallic and other minerals are in old mines of the Bathurst, Napadogan, and 
Fredericton. Woodstock areas; and in northern New Brunswick are deposits of peat 
and coal.--GDC€ 


04169 Salotti, Charles A.; Fouts, James A. An occurrence of cordierite garnet gneiss 


in Georgia: Am. Mineralogist, v. 52, nos. 7-8, p. 1240-1243, 1967. 


An occurrence of cordierite (Mg/Fe about 2:1) garnet- plagioclase (An 36)-biotite 
muscovite magnetite gneiss with secondary chlorite, ferric oxides and unknown 
alteration product of cordierite is described from regionally metamorphosed rocks 
in Lincoln County, Georgia. Texturally, the cordierite appears to be the product 
of regional metamorphism and is thus a rare occurrence for the Appalachian 
Province. BCH 


04120 Sandberg, Charles A.; Klapper, Gilbert. Stratigraphy, age, and paleotectonic 


significance of the Cottonwood Canyon Member of the Madison Limestone in 
Wyoming and Montana: U.S. Geol. Survey Bull. 1251 -B, p. B1 B70, illus., tables, 
1967. 


A basal dark shale of the Madison Limestone in Wyoming and of the Lodgepole 
Limestone in Montana is named the Cottonwood Canyon Member. The member 
comprises two tongues, characterized by conglomeratic lag or condensed deposits 
and containing abundant conodonts. Four conodont zones are recognized and 
correlated with zones in Germany. They are, in ascending order, the Lower 
Spathognathodus costatus Zone, which dates the lower tongue as very late Devonian 
(upper to V) and the Siphonodella sulcata, S. sandbergi-S. duplicata, and Lower S 
crenulata Zones, which date the upper tongue as Early Mississippian (cul lower 
culla). The tongues apparently represent basal deposits of two separate eastward 
transgressions of a Madison sea from the Cordilleran miogeosyncline. They are 
separated by a disconformity that resulted from mild orogeny, probably related to 
the Antler. CAS 
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03734 Sanderson, Benjamin S.; Yeck, James A. The analysis of the light elements in 

~“ferrotitanium ores and residues of widely varying composition by X-ray 
spectrography, in Advances in. X-ray analysis, V. 10—Applications of X-ray 
analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum Press, 
p. 474-488, illus., tables, 1967. 


Because ferrotitanium ores and. residues may vary widely in composition, 
interelement effects are very large. An X ray spectrographic method to analyze 
light elements is described, which uses a standard helium path Norelco spectrograph 
with a tungsten target tube, and KAP analyzing crystal. Appropriate emission lines 
of magnesium, aluminum, silicon, calcium, titanium, and iron are measured and 
results are calculated on a small computer using empirical corrections for 
interelement effects of Lucas-Tooth and Pyne. FORTRAN program for these 
calculations is given. Problems of sample preparation, standardization, interferences 
and instrumental variables are discussed, and comparison is made of X-ray results 
with chemical analysis. The method is especially adaptable to automated analysis 
and some of the systems needed are outlined. The method may also be modified 
to analyze light elements in other matrices. from Authors’ abstract 


Santos, Elmer S. See Thaden, Robert E. 03953 
Santos, Elmer S. See Thaden, Robert E. 03954 


04290 Saraf, Deoki Nandan. Measurement of fluid saturations by nuclear magnetic 
resonance and its application to three phase relative permeability studies [abs.]: 
Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 195B, 1967. 


04060 Saucier, Alva E. The Morrison Formation in the Gallup region, in Guidebook 
of Defiance Zuni- Mt. Taylor region, Arizona and New Mexico — New Mexico Geol. 
Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and 
Mineral Resources, p. 138~— 144, illus., 1967. 


The study is entirely in the western half of McKinley County and in a strip of 
adjacent Arizona. Two members, the Recapture at the base and the Westwater 
Canyon at the top, are described; facies of each are discussed and isopach maps 
of each member are included. Both members are predominantly sandstone with 
associated conglomerates and thin mudstones, the Recapture being the most 
inconsistent. The Recapture overlies the Jurassic Cow Springs Sandstone 
conformably and gradationally and is overlain similarly by the Westwater Canyon 
Member, or unconformably by the Cretaceous Dakota Sandstone.—_HRC 


Savage, Donald E. See Camp, Charles L. 03718 
Saylor, W.P. See Sterk, A. A. 03733 
Schaller, Waldemar T. See  Vlisidis, Angelina C. 03635 


03995 Schmid, Rudolf. Electron microscopy of wood of Callixylon and Cordaites: 
Am. Jour. Botany, v. 54, no. 6, p. 720.729, illus., 1967. 


Callixylon newberryi from the Devonian New Albany Shale of Indiana and replicas 
of calcified Cordaites iowensis from the Pennsylvanian Des Moines Series of lowa 
are examined. The wall layer pattern in Callixy/on resembles that of modern plants: 
no S, layer is present. Bordered pit pairs are described in detail. The torus free 
pit membranes are evolutionarily primitive in gymnosperms... HRC 


Schmidt, Ronald R. See Hay, William W. 04124 


03866 Schneider, Allan F.; Johnson, Gerald H. Late Wisconsin glacial history of the 
area around Lake Maxinkuckee: Indiana Acad. Sci. Proc. 1966, v. 76, p. 328 
334, illus., 1967. 


One of the largest and deepest lakes in Indiana, Lake Maxinkuckee lies in a huge 
ice block depression at the western edge of the Maxinkuckee Moraine, formed by 
the advance and stagnation of the Saginaw Lobe of Wisconsin glaciation in the 
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Saginaw drainage basin. Linear to gently arcuate ice-marginal features Suggest 
northeastward retreat of this lobe; a subsequent advance is suggested by the ca 
of calcareous till that in many places overlies stratified drift; a long stillstand , 
indicated by numerous moulin kames, melt-water troughs, undrained depressions 
and the massive kame complex near Rochester. A broad outwash plain extends 
south and west, on which winds whipped up large crescentic sand dunes and swept 
sand onto the Maxinkuckee Moraine. Most of the dunes became Stabilized, but 
some sand is still drifted about.—GDC 


04288 Scholl, David W.; Craighead, Frank C. Recent geologic history of west Coast 
of Florida—Coastal mangrove swamps, and Florida Bay [abs.]: Am. Assoc 
Petroleum Geologists Bull., v. 51, no. 10, p. 2170, 1967. ; 


03761 Schramm, M. W., Jr. Application of trend analysis to pre Morrow surface 
southeastern Hugoton embayment area: Shale Shaker, v. 18, no. 2, p. 27-33, illus. 
1967. as 


Trend-surface analysis is the statistical approach applied to structural or topographic 
surfaces; it separates a contour map into regional trend and departure of the surface 
from the trend. Trend surfaces are fitted by the method of least squares, and are 
classified according to degree or order. The technique was applied to the Hugoton 
embayment area, Oklahoma and Texas,with an IBM 360/40 computer, using 24) 
sub sea values on the pre-Morrowan surface; a structure contour and first_ and 
second-order residual maps were drawn. An isopach map of the Morrow Series 
is included. It is concluded that the technique might be useful as a regional 
reconnaissance tool.— ESI 


Schuberth, Christopher J. See Gallant, Roy A. 03831 
Schwartz,C.M. See Sclar, C. B. 03883 


03766 Schwarz, E. J. Dependence of magnetic properties on the thermal history of 
natural polycrystalline pyrrhotite, Feo s9S: Jour. Geomagnetism and Geoelectricity, 
v. 19, no. 2, p. 91-101, illus., 1967. 


Thirty-two specimens of virtually pure pyrrhotite were annealed at temperatures 
up to 600°C for periods ranging from 10 minutes to several days in argon 
atmosphere. Magnetic properties of these specimens were determined with a 
magnetic balance or a ballistic magnetometer both before, during and (or) after 
annealing. The results show that both the magnetization at 20°C in fields up to 
2,550 oe and the occurrence of the y transition depends on the thermal history 
of the specimen. The data obtained during and after annealing strongly support 
the concept of variations in the degree of sublattice component order affecting the 
magnetic susceptibility. The degree of order seems to be high after annealing at 
400°C, and it seems to be drastically reduced during annealing at 600°C. An 
application of the dependence of magnetic properties on the thermal history of 
pyrrhotite to problems in ore genesis is not yet apparent.— Author’s abstract 


Schwerdtfeger, W. See Frostman, T. O. 03897 


03883 Sclar, C. B.; Schwartz, C. M. Growth mechanics of sodium chloride under 
controlled supersaturation, in Crystal growth—Internat. Conf. on Crystal Growth, 
Boston, 1966, Proc.: London and New York, Pergamon Press, p. 399-403, illus., 
1967 


The developing morphological features of epitaxial overgrowths on plane-faced 
cubes immersed in flowing supersaturated brine were observed; the apparatus 1s 
described. Skeletal overgrowths, with brine 12 and 20°C, developed as follows: 
(1) A step appeared on each vertex and grew along the edges, (2) when they 
approached the center of the edge they either joined the one advancing from the 
opposite vertex, stopped growing, or turned at right angles forming a spiral. The 
overgrowths have a hopper-like form and may have a notch in the middle of each 
edge. Those showing paired planar rectilinear spirals of opposite sense on a single 
face indicate extreme nonequilibrium conditions.—from Authors’ abstract 
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03641 Scott, James H.; Carroll, Roderick D.; Cunningham, David R. Dielectric constant 
and electrical conductivity measurements of moist rock—A new laboratory method: 
Jour. Geophys. Research, v. 72, no. 20, p. 5101-5115, illus., tables, 1967. 


Previous attempts to measure the dielectric constant (E/E,) and electrical 
conductivity (o) of moist rock and soil samples have yielded unexpectedly high values 
of E/E, at low frequencies. Using electrochemically reversible electrodes developed 
to minimize measurement errors, Measurements were made over the 10°-10° hz 
frequency range using rock and soil samples with various moisture contents. Values 
of E/E. were still quite high at low frequencies, but lower by as much as an order 
of magnitude than those obtained by previous methods. The following relations 
are established: o=f(f,w,), E/E. ={(t,w,), and E/E,=f(f,o100), where f=frequency, 
w-water content, and 0199 =conductivity measured at 100 hz. DBV 


04187 Scott, S. D.; Barnes, H. L. Sphalerite geothermometry at 330° to 580°C [abs.]: 
Econ. Geology, v. 62, no. 6, p. 874-875, 1967. 


03979 Sears, Mary; Swallow, Mary. (editors). Deep-Sea Research oceanographic 
abstracts and oceanographic bibliography section [Pt. 1]: Deep-Sea Research, v. 
14. no. 4, supp., p. A345- A475, 1967. 


The first section contains a list of titles and bibliographic references on 
oceanography, received in the editorial office 14 March to 20 April 1967: it is 
arranged under headings and subheadings, which may be added to or changed in 
later parts. The second section contains oceanographic abstracts received during 
the same period, arranged alphabetically by author. ESL 


(4260 Seewald, Kenneth O. Stratigraphy of Upper Cretaceous Austin Group, central 
Texas [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2170-2171, 
1967. 


Sen Gupta, P. K. See Johns, W. D. 03849 


03803 Serson, P. H. Magnetism, in Canadian Upper Mantle Report, 1967: Canada 
Geol. Survey Paper 67-41, p. 85-116, illus., 1967. 


Magnetic surveys in Canada have included 18,000 high altitude observations of 
direction and intensity of the geomagnetic field for construction of magnetic charts, 
epoch 1965.0, and numerous low altitude (1,000 feet) detailed observations leading 
to about 5,000 published aeromagnetic map sheets, as well as restricted surveys of 
detailed areas and ship towed magnetometer surveys. Induction studies have been 
made of the major anomalies at Alert and at Mould Bay and along profiles across 
the Cordillera. Paleomagnetic studies have been extensive and are part of worldwide 
studies. Current problems, future trends, and projects underway in Canada in all 
of these studies are summarized. Seventy published papers on magnetic studies 
in Canada are listed. - VSN 


03823 Shainberg, I.; Dawson, J. E. Titration of H clay suspensions with salt solutions: 
Soil Sci. Soc. America Proc., v. 31, no. 5, p. 619 626, illus., 1967. 


A procedure is outlined for preparing, from Wyoming bentonite, H-clay free of 
both exchangeable Al and soluble acids. H-clay thus obtained was titrated with 
NaOH and Na salts of boric, acetic, formic and nitrous acids. Titration with sodium 
tetraborate gave the permanent negative charge on montmorillonite particles both 
when this clay contained exchangeable Al and when it did not. Titration with the 
salts of the other acids gave the permanent negative charge only in absence of 
exchangeable Al. The negative slope of the first segment of the conductivity curve 
obtained in neutralization of H clay with NaOH was very gradual, whereas the 
corresponding slopes reported by most other investigators are very steep. This 
contrast is a direct result of the very low salt contents of clay suspensions converted 
to H-clay in this study. — from Authors’ abstract 


03616 Shedloysky, Julian P.; Cressy, Philip J., Jr.; Kohman, Truman P. Cosmogenic 
radioactivities in the Peace River and Harleton chondrites: Jour. Geophys. 
Research, v. 72, no. 20, p. 5051. 5058, tables, 1967. 
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The results of measurements of cosmogenic radionuclides in the Peace River ; | 
Harleton chondrites shortly after their falls are reported. Activity ratios of a 
and long lived nuclides are compared with ratios observed in other freshly fale 04042 
meteorites. Long term temporal constancy of the cosmic-ray flux within Die. in 
is supported, and a spatial variation of cosmic radiation of less than a factor of M 
2 throughout meteoritic orbits is indicated. The 11-year solar cycle does not ooh M 
to have had any significant effect on activities with half lives of the order of about 
a year, such as Mn-54 and Na-22, except for Co 60 in Harleton, which seems to TI 
be high in our specimen as a result of solar particle effects The activities he no 
compared with thick target production cross sections. Authors’ abstract os th 
rej 
03913 Sheldon, R. P.; Maughan, E. K.; Cressman, E. R. Environment of Wyoming co 
and adjacent states—Interval B (plate 11), in Paleotectonic maps of the Permian - 
System: U.S. Geol. Survey Misc. Geol. Inv. Map I-450, text p. 48-54, 1967. : 3 
co 
The relations between Permian Leonard sedimentary rocks formed in wester “ 
Wyoming and those formed in the different environments in eastern Wyoming were 
similar to present-day relations along several continental margins. Phosphate 
deposition was related to the upwelling of cold water rich in nutrients and organic 
matter in areas west of arid continental regions. The paleogeography of the area 
is interpreted in terms of the relief and drainage pattern of land areas, the 
topographic form of the shore zone, the configuration of marine areas and the 
direction of water currents, and dominant wind direction. MST 03739 
fli 
03723 Sheldon, Richard P.; Cressman, Earle R.; Cheney, Thomas M.; McKelvey, Vincent Hs 
E. Middle Rocky Mountains and northeastern Great Basin, Chap. H in 
Paleotectonic investigations of the Permian System in the United States: U.S. Geol 
Survey Prof. Paper 515, p. 153 170, illus., table, 1967. In 
ar 
This area was the site of miogeosynclinal and cratonic sedimentation during the ; 
Permian. Facies in rocks of this region are related to the tectonic units, which in 
indicates that the units were active in Permian time. Several smaller structural units tu 
the Uinta Mountains, Green River Basin, and Wind River Range—seem to have gi 
exerted some control on sedimentation. Interval A sediments were mostly sand ql 
deposited in a geosyncline with more limy sediments westward. Intervals B and Ww 
C_D each consist of strata formed in a transgressive regressive cycle. At the end Ol 
of the Permian the cratonic area was slightly positive and the geosynclinal area te 
remained slightly negative. MST _ 
03844 Shepard, Anna O.; Starkey, Harry C. The effects of exchanged cations on the 
thermal behaviour of heulandite and clinoptilolite, in 1.M.A. Volume—lInternat 
Mineralog. Assoc., 4th Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, 
India, Mineralog. Soc. India, p. 153-158, tables, 1966[1967]. 
03950 
Chemical analyses are given of heulandite from Summit, N. J., and clinoptilolite E 
from the Pierre shale, and of the products obtained by treating them at 118° for I: 
16 hours with IN solutions of NaCl, KCl, and CaCl. Unit cell determinations 
(a, b,c in A., 8) were: heulandite 17.281, 17.890, 7.410, 113°38.6': heulandite-Na, lr 
17.373, 17.962, 7.421, 113°43.2'; heulandite-K, 17.393, 17.995, 7.419, 113°53.3' in 
clinoptilolite, 17.317, 17.929, 7.411, 113°53.5’; clinoptilolite-Na, 17.332, 17.924 01 
7.389, 113°52.0': clinoptilolite-Ca, 17.194, 17.808, 7.375, 113°43.2'; clinoptilolite L 
K, 17.413, 17.917, 7.400, 114°0.8’. Heating experiments showed that the Ca-forms sl 
showed inversions, Ca-clinoptilolite giving the same high temperature form as cK 
heulandite. The K forms did not invert; K-clinoptilolite was more stable than a 
clinoptilolite.— MEI th 
P 
04261 Shepard, Francis P. Delta front diapirs off Magdalena River, Colombia, B 
compared with hills off other large deltas [abs.]; Am. Assoc. Petroleum Geologists 
Bull., v. 51, no. 10, p. 2171, 1967. 
04160 Sheppard, Simon M. F.; Nielsen, Richard L.; Taylor, Hugh P., Jr. Hydrogen 
and oxygen isotope variations in minerals from porphyry copper deposits [abs.] 
Econ. Geology, v. 62, no. 6, p. 875, 1967. 
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Shklanka,R. See Goodwin, A. M. 03625 


04042 Shomaker, John. The Mount Taylor volcanic field—A digest of the literature, 


in Guidebook of Defiance-Zuni-Mt. Taylor region, Arizona and New Mexico— New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 195-201, illus., 1967. 


The field extends northeastward from the Rio San Jose to and across the Rio Puerco 
northeast of Grants. A lava plateau covers deformed Cretaceous rocks, locally called 
the McCarty’s syncline. Descriptive words from earlier published accounts are 
reproduced along with modern and older illustrations. Many cones and necks are 
common atop the field, Mt. Taylor being the largest. Action began in the Miocene 
and continued until very recently. Basalt and andesite is the most common, as 
is basalt breccia composed of sedimentary rocks and glassy basalt. Mt. Taylor is 
composed of porphyritic andesite with some latite tuff overlying _tuffaceous 
thyolites, porphyritic trachytes, and latites. A small scale geologic map is included. 
HRC 


Shomaker, John. See Baltz, E. H., Jr. 04043 


Shomaker, John. See Baltz, E. H., Jr. 04044 


739 Short, M. A.; Ruscoe, M. J. H. The demountable tube in light element 


fluorescence analysis, in Advances in X-ray analysis, V. 10—Applications of X 
ray analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: New York, Plenum 
Press, p. 520-533, illus., tables, 1967. 


In view of the importance of obtaining optimum conditions for X-ray fluorescence 
analysis of light elements, an investigation has been made of effects of varying the 
X-ray tube target, the target take off angle, tube voltage, and tube window 
thickness. Effects of these parameters have been observed by measurement of 
intensity of fluorescence of two light elements using the Raymax 60 demountable 
tube and vacuum path spectrometer. Results obtained are compared with those 
given by theoretical calculations based on consideration of relevant parameters; good 
qualitative agreement has been obtained. A high primary X_ray intensity is obtained 
with a high target take-off angle, a low angle of incidence of the electron beam 
on the target, and an optimum setting of tube voltage. The most suitable target 
to use for fluorescence analysis of light elements is markedly dependent on thickness 
of the X-ray tube window.—from Authors’ abstract 


Shugart, T.R. See Mickey, W. V. 03978 


Silver, Caswell. See Baltz, E. H., Jr. 04043 


03950 Simmons, George C. Geologic map of the Clay City quadrangle, Powell and 


Estill Counties, Kentucky: U.S. Geol. Survey Geol. Quad. Map GQ 663, scale 
1:24,000, sections, text, 1967. 


Iron ore, mined, forged, and smelted in the Clay City area from 1785~1874, occurred 
in three forms: kidney ore, from the Nancy Member of the Borden Formation: block 
ore, from the Lee Formation; and /imestone ore, from the top of the Newman 
Limestone along the unconformable contact with the Lee Formation. Limestone 
suitable for several uses is abundant in the Newman Limestone. Residual clays 
cover much of the bedrock and alluvial clay occurs in floodplain and terrace deposits 
along several streams. Shales of several formations readily weather to plastic clays 
that slump when moist; therefore construction on these clays presents problems. 
Potable water is obtainable from springs and wells in all formations except the Lee, 
Borden, and Crab Orchard. -MCM 


Simon, Jack. See Evers, Robert A. 04214 
Simon, Jack A. See Willman, H. B. 04022 


Simons, Daryl B. See Watts, Frederick J. 03708 
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04257 Singh, Awtar. Creep phenomena in soils [abs.]: Dissert. Abs., Sec. B, Sci and 


Eng., v. 28, no. 1, p. 172B-173B, 1967. 


Singh, R. B. See Sutherland, Hugh B. 03784 


03626 Siple, George E. Geology and ground water of the Savannah River Plant and 
vicinity, South Carolina: U.S. Geol. Survey Water-Supply Paper 1841, 113 D.. illus 


tables, geol. map, 1967. 


The principal aquifer in the area is composed of beds of medium to Coarse sand 


and gravel contained in the Tuscaloosa and Ellenton Formations. 


aquifers include deposits of sand and limestone of Tertiary and Quatern 


Su 


bordinate 
ary age 


Ground water in the principal aquifer occurs under water table conditions in the 
outcrop area of the Tuscaloosa in the northern and western parts of the area 
Ground water in the Tertiary and Quaternary sediments occurs under water-table 
conditions in the outcrop area of the formations and under artesian conditions in 
the downdip areas. Permeable zones in the Tertiary and Quaternary sequence ate 
moderately productive and supply most of the domestic wells and some municipal 
and industrial wells southeast of the Tuscaloosa outcrop. from Author's abstract _ 


04078 Siple, George E. Salt water encroachment in coastal South Carolina: South 
Carolina Div. Geology Geoi. Notes, v. 11, no. 2, p. 21 36, illus., table, 1967, 


Aquifers in coastal South Carolina, chiefly Cretaceous sands and Tertiary limestones, 
have been encroached in varying degree by sea water. In the Charleston-Beaufort 
area, unflushed sea water in the deeper aquifers extends inland 30 to 50 miles: a 
downwarping sedimentary basin facilitated the entrapment. In the Late Cretaceous 
Tertiary aquifers, fresh water lies beneath younger salty water. The deepest fresh 
water in the Atlantic Coastal Plain is at 2,800 feet in a well at Parrish island: the 
highest chloride concentration, 8,500 ppm, came from the same well at a depth 
of about 1,100 feet. Encroachment is most serious in Tertiary aquifers on the 
southern coast, where chloride concentrations of 2,200 ppm are found in limestone 
less than 100 feet deep. In the total volume of coastal-plain ground water, there 


is more fresh than salty water.--GDC 
Siratovich,E. N. See Swain, F. M. 04289 


Skillman, D.C. See Berry, C. R. 03889 


04174 Skinner, Brian J. Cocinerite discredited: Am. Mineralogist, v. 


p. 1214-1216, illus., 1967. 


§) 


nos. 7-8, 


Cocinerite is an intergrowth of chalcocite and native silver, with a lesser amount 


of copper and a trace of cuprite. _MLS 


03706 Smith, A. Y. Field and laboratory methods used by the Geological Survey of 
Canada in geochemical surveys No. 9, Tin in soils and stream sediments: Canada 


Geol. Survey Paper 67-50, 11 p., 1967. 


A test for tin suitable for soil and stream geochemical prospecting is described 
The method is based on the reaction of tin with gallein after volatilization of the 


tin as stannic iodide. Author’s abstract 


03801 Smith, C. H. Introduction, in Canadian Upper Mantle Report, 
Geol. Survey Paper 67-41, p. 1-2, 1967. 


1967: 


Canada 


The Canadian Upper Mantle program was initiated in 1961 and the first stage 1s 
now nearing completion. The geological map of Canada has been revised, an 
aeromagnetic program has produced over 5,000 published maps for use in tectonic 
analysis of the crust, regional gravity coverage is nearing completion and a gravity 
map of Canada is in preparation, measurements of crustal thickness have increased 
and a national heat flow network has been started. Isotopic age determination 
programs will permit delineation of tectonic events in time and space. 


papers reporting these various research projects are cited separately. 
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03809 Smith, Charles H. Drilling for scientific purposes, in Canadian Upper Mantle 
~~ Report, 1967: Canada Geol. Survey Paper 67-41, p. 175-180, illus., 1967 


The types of problems that can be evaluated and the problems in drilling, primarily 
of cost and equipment, are outlined briefly. Current Projects in Canada summarized 
here include heat flow studies and geophysical logging programs; an undersea rock 
drill now being developed is described. VSN 


Smith, Clay T. See Baltz, E. H., Jr. 04043 


04062 Smith, Clay T. Jurassic stratigraphy of the north flank of the Zuni Mountains, 
in Guidebook of Defiance Zuni-Mt. Taylor region, Arizona and New Mexico New 
Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. 
Mines and Mineral Resources, p. 132-137, illus., table, 1967. 


The units are, from oldest to youngest: Entrada Sandstone (2 members, 190-250 
feet), Todilto Limestone (7-30 feet), Thoreau Formation (less than 400 feet), and 
the Morrison Formation (3 members, 325-450 feet). The upper unit of the Morrison 
is newly-named the Casamero Member; it is 80 feet thick and is entirely clastic. 
The Entrada could be marine at the base but is terrestrial and marine at the top; 
the Todilto is from a toxic, restricted marine basin; and the Thoreau is terrestrial, 
as is the Morrison. HRC 


Smith,D. K. See Austerman, S. B. 03890 
Smith, J.C. See Charvat, F. R. 03878 


04233 Smith, James Gordon, 2d. Petrology of the southern Pine Forest Range, 
Humboldt County, Nevada [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 
|, p. 236B, 1967. 


03869 Smith, James Mitchell. Soils portion of geology course [abs.]: Indiana Acad. 
Sci. Proc. 1966, v. 76, p. 371, 1967. 


04279 Smith, Ward C. Borax ore deposition at Kramer, California [abs.]: Econ. 
Geology, v. 62, no. 6, p. 876, 1967. 


03611 Snowden, Dervorguilla. (compiler). Abstracts of publications in scientific 
journals by officers of the Geological Survey of Canada, January 1966 to March 
1967: Canada Geol. Survey Paper 67-4, 61 p., 1967. 


This report contains abstracts of 103 papers published by officers of the Geological 
Survey of Canada in scientific journals and books during the period January 1, 
1966 to March 31, 1967. Most of these papers included abstracts, and these have 
been copied from the published texts; abstracts for the others were prepared by 
the authors concerned. The abstracts of the papers are arranged alphabetically 
according to the author. These papers, together with the various Geological Survey 
memoirs, bulletins, papers, economic geology reports, miscellaneous reports, and 
maps listed in the Index of Publications of the Geological Survey of Canada (G.S.C. 
Paper 67.3) comprise the total published output of the Geological Survey during 
this period. Author's introduction 


04197 Sobota K., Felix. Los estudios sobre el ciclo de la actividad del volcan de Colima, 
Jal., en los anos 1894 1965: Geologfa y Metalurgia, v. 3, no. 20, p. 73-95, illus., 
1967. 


This paper, a condensation of a book in preparation, reviews the history of 
observations of Colima volcano. Nonscientific observers report that during a period 
of inactivity from 1750-1771 the volcano seems to have been relieved by Jorullo 
volcano and in 1887, an eruption of major duration at relatively long intervals, 
was followed by a more immediate and shorter one. Scientific observations at 
observatories in Zapotlan el Grande, Jalisco, and Colima, from 1894 1914, record 
changes in structure, emissions of gas and ashes, and seismic phenomena: eruptions 
were tabulated from 1895 1902. Three primary phases of the cycle of Colima from 
1913-1965 are: a period of rest with fumaroles and a slow rising of the floor: 
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appearance of a new cone in the old crater in 1957; and overflowing of the crat 
from 1959-1965. Since the crater is now plugged, gas cannot escape and the tc 
activity will be explosive and short.—-ESL ex 


Sommer, Robert. See Todd, Thomas W. 03789 


04158 

ir 

04276 Speidel, D. H.; Osborn, E. F. Element distribution among COeXisting phases E 
in the system MgO-FeO-Fe.O;-SiO. as a function of temperature and Oxygen 

fugacity: Am. Mineralogist, v. 52, nos. 7-8, p. 1139-1152, illus., tables, 1967, ~~ 03733 

e 

At subsolidus temperatures if oxygen fugacity remains constant or increases as ! 

temperature decreases, the Mg:Fe ratio increases in all three magnesium-iron solid ) 


solution phases: olivine, pyroxene, magnesioferrite. If the decrease of Oxygen 
fugacity with temperature is like that in pure water, the Mg:Fe ratio in 
magnesioferrite remains essentially constant, while this ratio increases in Pyroxene : 
and in olivine, more so in olivine than in pyroxene. If the decrease of oxygen 
fugacity with temperature is larger, approximating that of the hematite-magnetite 
buffer, the Mg:Fe ratio of magnesioferrite decreases, that of pyroxene remains 
essentially constant, and that of olivine increases. from Authors’ abstract | 


Springer, D. L. See Rawson, D. E. 03760 


04252 Sree Ramulu, Uddanapalli Subbarayappa. Phosphorus reactions with soils high 
in iron oxides [abs.]: Dissert. Abs., Sec B, Sci. and Eng., v. 28, no. 1, p. 20B. 
1967. 0389 

03906 Stanley, E. A. Cretaceous pollen and spore assemblages from northern Alaska, 
in Palaeophytic and Mesophytic palynology— Internat. Cont. Palynology, 2d, 
Utrecht, 1966: Rev. Palaeobotany and Palynology, v. 1, nos. 1-4 (spec. vol.), p. 
229-234, illus., tables, 1967. 


The Kuk Inlet and Meade River coals and associated sediments from the Corwin 
Formation contain plant microfossils similar to those described from upper Lower 
Cretaceous sediments of Siberia, and others that resemble those recovered from 
Lower Cretaceous deposits in western Canada. No angiospermous pollen has been 
encountered in samples from either the Kuk Inlet or Meade River sections. Pollen 
grains and spores from the Tuluvak tongue of the Prince Creek Formation, near 
Umiat, are generally different from those recovered from the other two sections, 
In addition, the Umiat assemblage consists of about three percent angiospermous 042 
pollen. Similar percentages are present in Siberian sediments of Cenomanian age 
Invertebrates from marine equivalents of the Tuluvak tongue suggest a Coniacian 
to Santonian age for the Umiat deposit. —from Author’s abstract 


04116 Stapp, Robert W. Relationship of lower Cretaceous depositional environment 
to oil accumulation, northeastern Powder River basin, Wyoming: Am. Assoc. 
Petroleum Geologists Bull., v. 51, no. 10, p. 2044-2055, illus., 1967. 


Oil is produced from a variety of stratigraphic traps in sandstone of Early Cretaceous 
age, in the Powder River basin, Wyo. The infiuence of structural features on this 
entrapment has apparently been insignificant. The identity and geographic location 
of the paleodepositional environments of sandstone units were determined from 
detailed isopach and lithologic data. The upper boundaries of the sandstone bodies 
are lithologic time markers; the lower boundaries are lithologic time markers and 0d 
unconformities. The Fall River Sandstone, the oldest unit, was deposited in a 
complex marginal marine shoreline environment. The younger Newcastle Sandstone 
resulted from deposition in dendritic channels. The Dynneson Sandstone, the 
youngest unit, is a blanket-type sandstone of offshore marine origin. The oil 
accumulation in these rocks is along the eastern updip edges of porous sandstone 
bodies... EAM 


Starkey, Harry C. See Shepard, Anna O. 03844 


Stauffer, M.R. See Charlesworth, H. A. K. 03828 
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Steiner, J. See Charlesworth, H. A. K. 03828 


Steller, D. L. See Hoare, R. D. 04107 


04158 Stephens, J. D.; Metz, R. A. The occurrence of copper-bearing clay minerals 
in oxidized portions of the disseminated copper deposit at Ray, Arizona [abs.]: 
Econ. Geology, v. 62, no. 6, p. 876-877, 1967. 


03733 Sterk, A. A.; Marks, C. L.; Saylor, W. P. Production efficiencies of Xray 
emission spectra by proton bombardment, in Advances in X-ray analysis, V. 10 
Applications of X-ray analysis, 15th Annual Conf., Univ. Denver, 1966, Proc.: 
New York, Plenum Press, p. 399-408, illus., tables, 1967. 


Results were obtained for K-, L-, and M-shell lines of various elements as a function 
of proton energies ranging up to 100 keV. For comparison purposes, helium, 
nitrogen, and argon ions also were accelerated and used as bombarding particles. 
The data demonstrate that: (1) Production efficiencies of spectral lines excited by 
protons are, in the first approximation, dependent on wavelength only and are 
independent of the associated atomic shell. (2) Production efficiencies increase with 
atomic weight of bombarding ions for some of the spectral lines investigatea. X 

ray generation by proton bombardment is a powerful method for producing high 

intensity monochromatic radiation for wavelengths above approximately 10 A. The 
same technique can be used for analytical purposes to determine the concentration 
of low atomic number elements.-_from Authors’ abstract 


03891 Sterling, Dorothy. The outer lands—-A natural history guide to Cape Cod, 
Martha’s Vineyard, Nantucket, Block Island, and Long Island: New York, Natural 
History Press (for Am. Mus. Nat. History), 192 p., illus., 1967. 


This chain of islands and a peninsula lie between the Atlantic Ocean and the rocky 
rim of New England: they share a common geology and natural history but are 
parcelled out to three states—- Massachusetts, Rhode Island and New York. Glacial 
deposits on remnants of an ancient coastline have been shaped by wind and wave 
into beaches, dunes, and lagoons. Two morainal ridges parallel to the coast are 
the framework of these outer lands, along with a few headland cliffs recording the 
million centuries before the ice age. Kettle holes and outwash plains mark the 
lowlands, and barrier beaches skirt the southern shores. This book is a survey 
of the animal and plant life in these ecological communities. GDC 


04212 Sternberg, R. W. Measurements of sediment movement and ripple migration 
in a shallow marine environment: Marine Geology, v. 5, no. 3, p. 195-205, illus.. 
tables, 1967. 


Approximately 40 min of boundary-layer data were collected while sediment was 
in motion over the floor of a tidal channel in Puget Sound, Wash. Measurements 
consisted of bottom photographs, underwater television, velocity measurements, and 
collection and analysis of bottom sediment. Results suggest processes of marine 
erosion are similar to those observed in the laboratory. Existing sediment erosion 
relationships are applicable to conditions measured in the study area and may have 
application in the marine environment in general.—from Author’s abstract 


Stevenson, D.S. See vanSchaik, J. C. 03608 


04117 Stewart, John H.; LaMarche, Valmore C., Jr. Erosion and deposition produced 
by the flood of December 1964 on Coffee Creek, Trinity County, California: U.S. 
Geol. Survey Prof. Paper 422-K, p. K1-K22, illus., tables, 1967. 


On December 22 and 23, 1964, a flood of the type that has an estimated recurrence 
interval of 100 years occurred on Coffee Creek, a small high-gradient stream in 
Trinity County in northern California. The effects of the flood were studied by 
mapping erosional and depositional features in detail and by surveying cross sections 
of the valley. The flood had a catastrophic effect. Erosion destroyed large areas 
of meadowland and forests as well as roads, bridges, and buildings. The study 
clearly indicates that it is catastrophic events of this sort that largely determine valley 
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morphology, channel pattern and location, and the character of the alluvial 
deposits. _JHS a 


Stidd, Benton M. See  Leisman, Gilbert A. 03988 


04029 Stidd, Benton M. Comparative anatomy of leaf bases from Psaronius stems with 
isolated frond axes [abs.]: Am. Jour. Botany, v. 54, no. 5, pt. 2, p. 652, 1967. 


04115 Stone, D. S. Theory of Paleozoic oil and gas accumulation in Big Horn Basin 
Wyoming: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2056 14 
illus., tables, 1967. 


This theory relates the common oil-water contacts of normal multizoned Paleozoic 
anticlinal fields to oil column heights, formational thicknesses in the crestal areas 
and numbers of productive Paleozoic formations. The similar composition of the 
Paleozoic crude oils and of the associated formation waters, the density Stratification 
of fluids in fields with large oil columns, and unusual reservoir pressure relations 
are cited in support of the “common pool state” concept. The major conclusion 
is that the hydrocarbons in Paleozoic and Triassic reservoir rocks were generated 
from the organic-rich marine sediments of the Permian Phosphoria Formation. 
Primary migration was completed by Early Jurassic time when these hydrocarbons 
accumulated within regional stratigraphic traps. The hydrocarbons were later 
released by Laramide fracturing and faulting, and ultimately migrated into anticlinal 
structures... EAM 


04036 Stone, J. L.; Banks, H. P. A problematical Platyphyllum [abs.J:; | Am. Jour. 
Botany, v. 54, no. 5, pt. 2, p. 650, 1967. 


Stotelmeyer, Ronald B. See Bachman, George O. 04012 


04091 Stott, D. F.. Fernie and Minnes strata north of Peace River, Foothills of 
northeastern British Columbia: Canada Geol. Survey Paper 67 19 (pt. A), 57 p,, 
illus., tables, 1967. 


The Early Jurassic to Early Cretaceous Fernie Formation and Minnes Group are 
described. The Fernie Formation comprising phosphatic, calcareous, and sideritic 
shales unconformably overlies Triassic strata, and intertongues with and grades 
upward into the Minnes Group, predominantly marine in this region. The Minnes 
Group is raised to group rank to include the Monteith, Beattie Peaks, and Monach 
Formations. The Monteith Formation comprises mainly quartzose sandstones, but 
grades northwesterly into more shaly sediments. The overlying beds contain silty 
mudstones and channel sandstones which grade upwards into fine-grained 
sandstones and interbedded mudstone. The Cretaceous and Jurassic strata are 
truncated by a regional erosional unconformity and overlain by the Bullhead Group 
conglomerates.— LLP 


03892 Stout, Thompson M. Addendum— Rodent identifications, in A revision of the 
geology and paleontology of the Bijou Hills, South Dakota: Am. Mus. Novitates, 
no. 2300, p. 46-51, illus., 1967. 


Teeth of several rodents are among the interesting specimens collected by M. f 
Skinner and associates (ibid., p. 1-46) from the Bijou Hills, of which the beaver 
and mylagaulid seem useful for correlation purposes, comparing best with Miocene 
specimens from the “‘Lower Snake Creek” horizon of the Hemingford Group in 
Nebraska. “Eucastor’’ cf. curtis cheek teeth of three apparently different individuals, 
a skull fragment of Mylagaulus sp., a fragment of Peromyscus (Copemys) sp., and 
two indeterminate small incisors are described..-GDC 


04296 Stramel, G. J. Progress report on the ground-water hydrology of the Equus 
beds area, Kansas— 1966: Kansas Geol. Survey Bull. 187, pt. 2, 27 p., illus., tables, 
1967. 


Substantial recharge since 1957 has resulted in a 13 ft net rise of the water table: 
withdrawals by the city of Wichita from a new surface water reservoir since 1965, 
reducing and dispersing draft from the Equus-beds well field, also has affected 
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04104 Stromberg, Donald H. Information synthesis and transfer: Geotimes, v. 12, 
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ground water levels. In the Wichita area, the unconsolidated deposits formerly 
considered as all Pleistocene are now considered to be Pliocene in the lower part, 
not Nebraskan. The Pleistocene deposits contain only a few lenses of silt and clay; 
the Pliocene, many lenses, sometimes thick and extensive; the water is under leaky 
artesian conditions. Recharge to the principal aquifers in the northern third of 
the Wichita well field is less than that in the southern two thirds. Considerable 
discharge spills unused through the Littke Arkansas River, which could be 
developed. -GDC 


Streitz, Robert. See Morton, Douglas M. 03925 
] ») 
no. 9, p. 21-22, 1967. 


The individual scientist both originates and uses science literature, professional 
societies provide structure for communication, and the nation seeks optimum use 
of its resources. Generation, recording, and exposition of information are steps 
taken by the scientist. Later steps cataloguing, storage and dissemination, and 
retrieval and exploitation -are by professional documentalists. Abstracts of North 
American Geology, and Bibliography and Index of Geology Exclusive of North America 
are given as examples of information transfer systems. It is suggested that 
professional societies adopt a policy calling for training in preparation and use of 
literature: standards are suggested for editors reviewing technical papers, and the 
function of bibliographies and abstract index journals is defined.-- ESI 


03887 Strong, H. M.; Hanneman, R. E. Anomalous behavior in the crystallization 


of diamond and graphite, in Crystal growth —Internat. Cont. on Crystal Growth, 
Boston, 1966, Proc.: London and New York, Pergamon Press, p. 579-583, illus., 
1967. 


Sometimes during the growth of diamonds, regrown graphite crystals are observed 
in association with them, and may disrupt their growth. The present experiments 
were carried out on a G. E. Belt apparatus at pressures from 52-57 kbar and 
temperatures 1,400-1,500°C. A combination of thermocouples was used to obtain 
in situ pressure and temperature. An electron microprobe determined solubilities 
of nickel in graphite and diamond, and the nickel-carbon phase equilibria are 
discussed and diagrammed. The relation of these diagrams to observed nucleation 
and growth behavior shows that feasible kinetics for indirect diamond growth 
demand the presence of a liquid phase. Only a very narrow range of temperatures 
at any pressure will permit growth of large, good quality diamonds.- ESI 


Suhr, N.H. See Goldich, S. S. 03624 


03905 Sullivan, H. J. Regional differences in Mississippian spore assemblages, in 


Palaeophytic and Mesophytic palynology—Internat. Conf. Palynology, 2d, Utrecht, 
1966: Rev. Palaeobotany and Palynology, v. 1, nos. 1-4 (spec. vol.), p. 185-192, 
illus., table, 1967. 


Differences in composition are more readily apparent in spore assemblages of 
Osagean to Springeran age and have been interpreted to reflect a_ regional 
differentiation into three floral provinces. These provinces are characterized by 
spore associations termed the Grandispora, Monilospora, and Kazakhstan suites. 
Assemblages of a similar composition lie within broad latitudinal belts parallel to 
the Mississippian equator, so it seems that spore-flora distribution is climatically 
controlled. Evidence is presented to show that regional differentiation was already 
in existence in the Kinderhookian. Two suites have been distinguished, the 
Vallatisporites and Lophozonotriletes. Since they are less well known, the limits of 
the floral provinces cannot be accurately defined, but they do reflect the pattern 
of regional variation in the younger Mississippian assemblages.— ESL 


03928 Summers, H. J. Time lapse photography used in the study of sand ripples: 


Coastal Research Notes, v. 2, no. 6, p. 6-7, 1967. 


Observations of subaerial ripples in a dune area of the desert near Palm Springs, 
Calif., and of subaqueous ripples at depths of 10-60 feet off Santa Catalina and 
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San Clemente Islands and the photographic equipment used are described. 
desert a wind vane and wind speed instrument were added. Underwater a strean 
of bubbles released from a pressure tank measures water surge velocity and a “we 
records wave regime. Desert ripples either moved straight ahead, reformed Over 
smooth areas, or small ripples reoriented normal to new wind directions: larger 
ripples became confused. Underwater only oscillation ripples have been observed 
and only the crests move, with a back and forth motion. In a 44 hr period they 
moved toward shore one wave length, 12 in. ESI : 


In the 


04040 Summers, W. K. Speculations on the accumulation of oil in southeast Ney 
Mexico [abs.], in Guidebook of Defiance Zuni- Mt. Taylor region, Arizona and New 
Mexico— New Mexico Geol. Soc., 18th Field Conf. 1967: Socorro, N. Mex., Ney 
Mexico Bur. Mines and Mineral Resources, p. 228, 1967. 


Sundelius, Harold W. See Richard, Benjamin H. 03794 
Sutherland, Alex J. See Bonham Carter, G. F. 04137 


03784 Sutherland, Hugh B.; Singh, R. B. Resin impregnation of partially saturated 
compacted clays for thin section studies: Canadian Geotech. Jour., v. 4, no, 3. 
p. 361-364, tables, 1967. 


The Mitchell Carbowax 6000 technique gives satisfactory sections at the higher end 
of the moisture content ranges, but is unsatisfactory at the lower moisture content. 
The method described in detail is for samples which have natural moisture contents 
close to or less than their shrinkage limits, so that they can be dried.— ESI 


04223 Sutherland, J. K. The chemistry of some New Brunswick pyrites: Canadian 
Mineralogist, v. 9, pt. 1, p. 71-84, illus., tables, 1967. 


A selection of pyrites from a range of sulphide occurrences in New Brunswick was 
analyzed for major and minor elements. The presence of copper, lead and zinc 
was shown to be the result of included sulphide impurities, the pyrite being 
associated with these sulphides in the majority of occurrences. Arsenic was also 
present in all analyses even though arsenopyrite was absent from some of the 
samples. The chemistry of the minor elements was essentially the same as that of 
analyzed pyrites from other parts of the world. The cell dimensions of the pyrites 
(mostly) fall within the range 5.4172-5.4178A.—from Author’s abstract 


03606 Sutton, J. The basement of south-west Greenland and its possible bearing on 
the Scottish Pre-Cambrian [abs.]: Geol. Soc. London Proc., no 1640, p. 125, 
discussion, p. 126, 1967. 


04289 Swain, F. M.; Dolloff, J. H.; Rozendal, R. A.; Siratovich, E. N.; Wonick, John. 
Subsurface Upper Cretaceous stratigraphy of southwestern Arkansas [abs.]: Am 
Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2171, 1967. 


Swallow, Mary. See Sears, Mary. 03979 
Swann, D.H. See Willman, H. B. 04022 


04112 Swenson, Robert E. Trap mechanics in Nisku Formation of northeast Montana: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 1948-1958, illus., 1967. 


In northeastern Montana steep sided flat-topped structures basically control the 
limits of Nisku oil fields. The structures are not products of normal tectonic 
development but are “sedimentary structures’ which result from multiple stage 
solution of Devonian salt beds in the Prairie Formation. In the area of the Nisku 
fields the salt beds, now absent, probably had an original thickness of 50-100 feet. 
WLA 


03963 Szabo, B. J. Determination of calcium and magnesium in sea water by 
(ethylenedinitrilo) tetraacetic acid titration [with Spanish abs.]: Bull. Marine Sct., 
v.17, no. 3, p. 544-550, 1967. 
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An analytical method with improved accuracy for determining magnesium and 
calcium in sea water is described. The combined concentration of magnesium, 
calcium, and strontium is determined first; then the sum of calcium and strontium 
is measured in the presence of magnesium. Magnesium concentration is calculated 
‘from the difference of the two measurements; calcium content is obtained after 
correcting for strontium. The method is applicable to the analysis of marine 
sediments and ashes of biological materials.—-from Author’s abstract 


04006 Tade, Miles D. Helium storage in Cliffside Field: Jour. Petroleum Technology, 
vy. 19, no. 7, p. 885-888, illus., 1967. 


A cursory description of the Bush Dome, one of several in the Cliffside field on 
the buried Amarillo Mountains structure on the north end of the Palo Duro Basin, 
is given. The Permian Brown Dolomite, a local name for a group of several 
formations, apparently is the reservoir. It is largely dolomite but contains anhydrite, 
shale, and sandstone, all of which are present in all of the wells but none of which 
can be correlated with another. The formation is from 250 to 300 feet thick. The 
Panhandle Lime is the caprock of the reservoir, upon which a structure contour 
map is drawn.— HRC 


03920 Takeuchi, Hitoshi; Uyeda, Seiya; Kanamori, Hiroo. Debate about the Earth 
Approach to geophysics through analysis of continental drift: San Francisco, Calif., 
Freeman, Cooper and Co., 253 p., illus., tables, 1967. 


The eight chapters in this book cover: drifting continents, controversy over the 
continental drift theory, the mystery of the Earth’s magnetism, fossil magnetism, 
revival of the continental drift theory, is the Earth heating or cooling?, hint from 
the ocean floor, and continental drift in the modern light.—-ESL 


04234 Tamesis, Emmanuel Valerio. Cretaceous stratigraphy and sedimentation in the 
Avenal Ridge Reef Ridge area, Fresno and Kings Counties, California [abs.]: 
Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 237B, 1967. 


04023 Tan, Li-Ping. Stratiform copper mineralization at Pahaquarry, New Jersey, 
U.S.A.: Geol. Soc. China Proc. 1966, no. 10, p. 145-150, 1967. 


Chalcocite, bornite, chalcopyrite, and pyrite occur in sandstone 16 to 42 feet thick, 
within a Silurian shale sequence. The Cu content reaches three percent, but averages 
about 0.15 percent and the deposit is not of economic interest.— MF 


04024 Tan, Li-Ping. Stream sediment prospecting for the copper deposits in the 
Southern Appalachians: Geol. Soc. China Proc. 1966, no. 10, p. 115-124, 1967. 


A summaty is given of copper prospecting based on tests of 40,000 samples of stream 
sediments. False Cu anomalies were commonly due to chicken farms (CuSO, used 
in deworming), pond sediments, and old dumps. Seasonal variations were marked; 
higher values were obtained for Cu during hot dry weather.— MF 


03804 Tanner, J. G.; Innes, M. J. Gravity, geodesy, tides, and recent movements of 
the Earth’s crust, in Canadian Upper Mantle Report, 1967: Canada Geol. Survey 
Paper 67-41, p. 117-132, illus., 1967. 


This report summarizes the results of Canadian investigations of the Earth’s 
gravitational field which have aided geologists and geophysicists in their study of 
the upper mantle and lower crust. Part | is a brief resumé of past achievements 
and future goals, while Parts 2 to 4 give brief descriptions of current studies at 
Canadian institutions... Authors’ summary 


03907 Tasch, Paul. The problem of primary production in the seas through geologic 
time, in Palaeophytic and Mesophytic palynology—Internat. Conf. Palynology, 2d, 
Utrecht, 1966: Rev. Palaeobotany and Palynology, v. 1, nos. 1-4 (spec. vol.), p. 
283-290, table, 1967. 


The geologic history of primary production in the oceans is inferred. The existing 
primary chain diatoms, dinoflagellates, coccolithophores—appears to have 

























406 ABSTRACTS OF NORTH AMERICAN GEOLOGY. 1968 


persisted for the past 70 million years. Late Mesozoic rise of marine diatoms to 
predominance in the food chain is viewed as a major event in the biological history 
of the oceans. In terms of evolving primary production, new questions may be 
asked pertaining to (1) paleosalinities, (2) late Mesozoic extinction of calcareous 
nannoplankton, (3) Mesozoic and post Mesozoic migration from shelf to deep 
water, (4) role of phytoplankton pre- and post attainment of the Pasteur Point in 
atmospheric oxygen, and (5) primary production and continental drift.— Author's 
abstract , 


Taylor, A.M. See Roy, Rustum. 03846 


04069 Taylor, H. P., Jr. Oxygen isotope studies of hydrothermal mineral deposits 


[Chap.] 4 in Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): 
New York, Toronto, and London, Holt, Rinehart and Winston, p. 109 142, illus. 
tables, 1967. : 


Oxygen, the most abundant element in the crust, is composed of three stable 
isotopes. This paper is concerned with isotopic differences, not in the absolute ratio. 
The general range of 0-18 to 0-16 ratios is tabulated. Experimental techniques 
on waters, carbonates, silicates, and oxides are described, and isotopic standards 
discussed. A section on oxygen-isotope geothermometry includes data from natural 
occurrences and laboratory equilibration curves. A number of curves are plotted 
and temperatures for igneous and metamorphic rocks, based on different mineral 
assemblages tabulated. Oxygen-isotope equilibrium in minerals is discussed and 
tabulated. Applications to the origin of hydrothermal fluids are divided into oxygen 
isotope relationships in aqueous fluids, 0-18 to 0-16 ratios of natural hydrothermal 
solutions, hydrothermal alteration at Gilman, Colo., and metamorphism of 
Adirondack igneous rocks.—-ESL 


Taylor, Hugh P., Jr. See Sheppard, Simon M. F. 04160 


04159 Taylor, Lawrence A. Phase relations in the Ag-Fe-S system [abs.]: Econ. 


Geology, v. 62, no. 6, p. 877, 1967. 


Taylor, R.W. See Rawson, D. E. 03760 


04001 Taylor, Thomas N.; Eggert, Donald A. Petrified plants from the Upper 


Mississippian of North America—[Pt.] |, The seed Rhyncosperma Gen. N.: Am. 
Jour. Botany, v. 54, no. 8, p. 984-992, illus., 1967. 


Rhyncosperma quinni from the Fayetteville Shale in Arkansas is described and 
illustrated. No evidence of the seed producing plant is found, though externally 
this seed resembles Rhyncogonium and Borovicza, and the ovular, not cupuilate, 
nature of these genera is postulated. HRC 


Taylor, Thomas N. See Eggert, Donald A. 04025 


04037 Taylor, Thomas N. On the structure of Calamostachys binneyana from the Lower 


Pennsylvanian of North America: Am. Jour. Botany, v. 54, no. 3, p. 298-305, 
illus., 1967. 


Six cones from the Shack Branch site in Leslie County, Ky., in the Breathitt 
Formation, are analyzed. Regularly spaced whorls of bracts and sporangiophores 
are present, as are twelve vascular bundles in the cone axis. Each sporangiophore 
is connected to one trace in each bundle, but there is no relationship between the 
bracts and bundles. Spores are of the Calamospora type. HRC 


03952 Thaden, Robert E.; Ostling, Earl J. Geologic map of the Bluewater quadrangle, 


Valencia and McKinley Counties, New Mexico: U.S. Geol. Survey Geol. Quad. 
Map GQ 679, scale 1:24,000, section, 1967. 


03953 Thaden, Robert E.; Santos, Elmer S.; Ostling, Earl J. Geologic map of the Dos 


Lomas quadrangle, Valencia and McKinley Counties, New Mexico: U.S Geol. 
Survey Geol. Quad. Map GQ _ 680, scale i:24,000, 1967. 
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03954 Thaden, Robert E.; Santos, Elmer S.; Raup, Omer B. Geologic map of the Grants 
; quadrangle, V Valencia County, New Mexico: U.S. Geol. Survey Geol. Quad. Map 
GQ-681, scale 1:24,000, section, 1967. 


03955 Thaden, — E.; Merrin, Seymour; Raup, Omer B. Geologic map of the Grants 
SE quadrangle, Valencia County, New Mexico: U.S. Geol. Survey Geol. Quad. 
Map GQ-682, sci ile 1:24,000, section, 1967. 


04241 Thom, Bruce Graham. Coastal and fluvial landforms, Horry and Marion 
Counties, South Carolina [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28, no. 
1, p. 230B, 1967. 


Thompson, C.D. See Quigley, R. M. 03778 


03977 Tilles, D. Some studies of separated fractions of low accumulation-rate “dust” 
in Meteor orbits and dust— Proceedings of a Symposium, Cambridge, Mass., 1965: 
Smithsonian Contr. Astrophysics, v. 11 (NASA SP-135), p. 399-412, illus., tables, 
1967. 


Anomalous isotope ratios have been found in argon released at 1,200°C from 
magnetically separated fractions of a Pacific red clay sea sediment and from a density 
separated fraction of Greenland dust. Measurements confirm Merrihue’s earlier 
results on the Pacific clay, extend them to Greenland, and demonstrate that the 
argon anomalies are a worldwide phenomenon. No evidence of cosmic-ray or solar 
flare-produced spallation argon nor of solar-wind or solar-flare-imbedded He” was 
observed. X-ray studies indicate that the one mineral detectable in both Pacific 
and Greenland anomaly-bearing samples is magnetite. Arguments against a 
terrestrial origin for the anomalies are presented, and possible extraterrestrial 
mechanisms that might account for them are reviewed.—from Author’s abstract 


03789 Todd, Thomas W.; Sommer, Robert. Effects of environment on the learning 
process Geology S119, a case study: Jour. Geol. Education, v. 15, no. 4, p. 145 
148, 1967. 


Presentation of a summer field and laboratory course in marine geology and 
paleoecology in the sparsely populated Bodega Bay area of the Pacific Coast of 
California provided an opportunity for determining factors critical to creation of 
a successful learning situation. Despite a very heterogeneous student academic 
background, occasional disorganization, and the trial nature of the offering, there 
was enthusiastic response and high level of achievement. Four environmental factors 
were isolated: immersion of the student in the subject matter, isolation from 
influences unrelated to topics of study, exposure to the example of instructors 
actively engaged in professional research, and subjection to the process of training 
by discovery.._from Authors’ abstract 


03967 Toulmin, Lyman D. Summary of lower Paleogene lithostratigraphy and 
biostratigraphy of Alabama, in Geology of the coastal plain of Alabama—Geol. 
Soc. America, 80th Ann. Mtg., New Orleans, La., 1967, Guidebook, Field Trip 
No. 1: University, Ala., Alabama Geol. Soc., p. 33-43, illus., 1967. 


Tertiary strata are well exposed in a number of continuous geologic sections in the 
eastern Gulf Coastal Plain region; some in Alabama, as seen on this field trip, include 
closely spaced beds with abundant guide fossils. Sixteen common and distinctive 
species with restricted geological ranges in the Paleocene and Eocene Series are 
illustrated and listed on an accompanying chart. On the basis of faunal 
characteristics the strata have been classified into provincial stages named Midway, 
Sabine, Claiborne, Jackson, Vicksburg, and Chickasawhay, which are described 
briefly in review. GDC 


04070 Toulmin, Priestley, 3d; Clark, Sydney P., Jr. Thermal aspects of ore formation, 
[Chap.] 10 in Geochemistry of hydrothermal ore deposits (H. L. Barnes, editor): 
New York, Toronto, and London, Holt, Rinehart and Winston, p. 437-464, illus., 
tables, 1967. 
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The factors that produce cooling of a hydrothermal solution as it moves from a 
deep, hot source to the cooler surface are examined quantitatively. Processes tendin 
to warm the fluid are precipitation of solids, wallrock alteration, and heat exchange 
with a warmer environment. Decompression, heat exchange with cooler walls 
hydrothermal leaching, mixing with cooler fluids, and possible homogeneous 
reactions within the fluid all tend to cool it. The problems of thermal gradients 
in time and space, especially as they affect geothermometry, are discussed also 
ESI ; 


03945 Tovell, Walter M. Notes on the Pleistocene coastal features of the Great Lakes 


with special reference to Ontario: Coastal Research Notes, v. 2, no. 6, p. 3-5 
1967. oe 


The Great Lakes have excellent exposures of coastal phenomena, less than 20,000 
years old, and often exposed well above present lake levels. Many of these are 
multiple shore bluffs, which provide data on recent crustal movements; early 
exploration of these features is described. The coastal features of the ancestral lakes 
are both depositional and erosional; examples given are some cobble beaches, and 
those cut in drumlins. The continuing tilting shown by shoreline features is being 
measured.— ESL 


Towell, David G. See Wiltse, Milton A. 04280 


03773 Townsend, D. L. Discussion [of] Landslide on the Toulnustouc River, Quebec, 


by R. J. Conlon (vol. 3, no. 3:113-44): Canadian Geotech. Jour., v. 4, no. 3, p, 
351-352,-1967. 


Townsend considers one of the more interesting aspects of Conlon’s 1966 paper 
to be the determination of direct stress tensile strength for a saturated soil, and 
discusses it in connection with the Mohr-Coulomb condition and the Griffith crack 
theory. An examination of the pertinence of the brittle failure theories to artificially 
cemented and natural soils is currently underway at Queen’s University. ESL ‘ 


03762 Trager, Harold. Memorial— Milton E. May [1924-1967]: Shale Shaker, v. 18, 


+ 


no. 2, p. 37, portrait, 1967. 
Trauger, F.D. See  Baltz, E. H., Jr. 04043 
Trauger, F.D. See _ Baltz, E. H., Jr. 04044 


Trauger, Frederick D. See New Mexico Geological Society. 03938 


03833 Tremblay, L. P. Contwoyto Lake area (north half), District of Mackenzie: 


Canada Geol. Survey Paper 66-28, 19 p., tables, geol. map, 1967. 


The area south and west of Contwoyto Lake is underlain by Yellowknife-type 
sediments, their metamorphic equivalents, and granite, all of early Precambrian age. 
Unconformably overlying all these rocks are 2,250 feet of Goulburn Group strata 
(Proterozoic) which cover all the map-area north and northwest of the lake. A 
large transgressive gabbro sill was mapped in the Goulburn, and abundant late 
gabbro dikes trending northwest cut all the rocks. The Goulburn was divided into 
four formations: the Western River, Burnside River, and Peacock Hills, composed 
mainly of argillites and quartzites; and the Kuuvik, composed of carbonate rocks. 
Gold has been reported from the garnet-amphibole-sulfides-quartz beds and lenses 
in Yellowknife-type sediments from several places south of Contwoyto Lake.--VMJ 


03622 Treves, Samuel B. General geology of the Sondrestrom area, southwest 


Greenland: Compass, v. 44, no. 2, p. 78-87, illus., tables, 1967. 


In this area the Precambrian polymetamorphic complex of older grey gneiss, 
intermediate gneiss, and younger red gneiss, contains inclusions, lenses and layers 
of amphibolite, ultrabasic rocks, and metasedimentary schists; an almandine 
amphibolite grade is indicated. The complex was formed 2.3 to 2.7 b.y. ago under 
metamorphic conditions of the granulite facies and was invaded by a basic dike 
swarm. During subsequent Nagssugtoqidian orogeny, 1.65 b.y. ago, the dikes were 








03 


03 





ma 
ding 
ange 
valls, 
cous 
ients 
0. 


akes 


000 

are 
varly 
akes 
and 
eing 


bec, 


aper 
and 
rack 
ially 


zie: 


ype 
age, 
rata 


late 
into 
sed 
cks. 
nses 


MJ 


vest 


2188, 
yers 
ine 

\der 
like 


vere 








ABSTRACTS 409 


converted to amphibolites and the older gneisses invaded by a granitic magma under 
aimandine-amphibolite conditions; composite and red gneisses were formed during 
this period. Mineralogy, field data, and melting Telations indicate that this 
metamorphism took place under water pressures of 6,000 to 8,000 bars, and 
temperature of 600-650°C.—GDC 


03705 Tricart, J. Accumulation deltaique [also Spanish and English texts]: Photo 
Interprétation 67-2, p. 8-14, illus., tables, 1967. 


The lower part of the Rio Santa Maria, Panama, runs along a lagoon barred off 
by a Dunkerquian littoral cordon. Most of the forms seen were built during the 
slightly higher sea level of the Dunkerquian. In addition to the cordon, they are: 
a lagoon, bare now except for equinoctial tides and floods; abandoned meanders 
upstream from the cordon, dating from the end of the Flandrian transgression; a 
series of adventitious deltas caused by lateral overflow, both Dunkerquian and 
modern; and overflow basins. Human occupation of the area is discussed also. 
An airphoto of the area, two half photos to use stereoscopically, and an interpretive 
overlay are included.— ESL 


03712 Tricart, J. Deltas lagunaires, embouchure du Rio Santa Maria, SE d’Aguadulce 
(Panama) [also Spanish and English texts]: Photo Interprétation 67-2, p. 1-7, illus., 
tables, 1967. 


The major geomorphological features are fingerings of a frontal delta in the north; 
adventitious deltas on the south, formed by overflows of the Rio Santa Maria; a 
former littoral cordon, cut off by salt works and the deltas; and the lagoons, 
inundated only during river floods or equinoctial tides. An airphoto of the area, 
two half photos to use stereoscopically, and an interpretive overlay are included. 
ESL 


03774 Tricart, J. Formes littorales tropicales (extrémité W de Il. Sevilla, Chiriqui, 
Panama) [also Spanish and English texts]: Photo Interprétation 67-2, p. 29~-35, 
illus., tables, 1967. 


Geomorphic units shown are: a stabilized littoral cordon, built when sea level was 
slightly higher (Dunkerquian) and no longer functional; a recent cordon in the form 
of a spit cutting across the old cordon as it enters the gulf; a series of small bars, 
with erosion to the west and accumulation to the east; the mangrove swamp on 
higher areas; and an accumulation of mud being built up in the shelter of the spit. 
An airphoto of the area, two half photos to use stereoscopically, and an interpretive 
overlay are included.— ESL 


03785 Tricart, J. L’estuaire du Rio San Juan [also Spanish and English texts]: Photo 
Interprétation 67-2, p. 15-21, illus., tables, 1967. 


An airphoto of the Rio San Juan estuary area, Panama, with two half photos to 
be used stereoscopically, gives an example of the complex dynamics of a tropical 
estuary with mangrove swamps. The two typical elements found on tropical littorals 
are: a Dunkerquian sandy littoral cordon, where two spits have changed a gulf into 
a lagoon, and then into an estuary; and the lagoon, which, in the act of being filled, 
has been changed into a mangrove swamp with a large estuary. An interpretational 
overlay accompanying the photos distinguishes sand banks built up by rising and 
ebb tides, lateral bars flanking the river banks, and an underwater delta at the mouth 
of the estuary.— ESL 


03786 Tricart, J. Une plaine fluviomarine [also Spanish and English texts]: Photo 
Interprétation 67-2, p. 22-28, illus., tables, 1967. 


An airphoto of the area east of the mouth of Rio San Juan, Panama, with two 
half photos to be used stereoscopically, shows a plain on the edge of the Pacific 
in which alluvial and littoral accumulation shapes are combined. Three types of 
accumulation are: a reworked volcanic flow; estuary-lagoon fill forming a wedge 
in the west along the above flow; and marine accumulations from the littoral cordon 
and the sandy beach, developed during the Flandrian transgression. Human 
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occupation of the area is discussed also. An interpretational overlay is included 
ESL ; 
03787 Tricart,J. Delta lagunaire du Rio Santa Maria, E de el Rincon (Panama 


A 2 eee. ) [als 
Spanish and English texts]: Photo Interprétation 67—2, p. 36-42, illus., tables, A ae 


On the eastern coast of the Azuera Peninsula, a piedmont plain dips under the 
Pacific Ocean. It was invaded by the Flandrian transgression and closed off in 
the Dunkerquian by littoral cordons. A drop in sea level left the resulting lagoons 
above the sea, and they are being filled by deltas from outflows of the Rio Santa 
Maria and the Rio Estero Salado. These overflows have produced many changes 
in the river bed as well as the adventitious deltas. Characteristic shapes that can 
be studied on the accompanying stereoscopic triplet and interpretive overlay are 
in the north, a complex frontal delta of the Estero Salado, in the south and 
southwest, a more sandy deposit built up by the Santa Mario, and between them 
a region of residual lagoons. ESL ; 


03764 Trojer, F. J. Crystal structure of parawollastonite: Naturwissenchaften, v. 54 
no. 20, p. 536, table, 1967. 


This study was carried out on a specimen of parawollastonite from Crestmore, Calif 
The space group is P2,/a, and cell dimensions, a= 15.426 A, b=7.310 A, c=7.066 
A, 8=95°24'. Final coordinates are shown in a table. ESI 


Troxel, Bennie W. See Wright, Lauren A. 04142 


04245 Tucker, Delos R. Faults of south and central Texas [abs.] Am. Assoc. 
Petroleum Geologists Bull., v. 51, no. 10, p. 2171-2172, 1967. 


03782 Turner, William R. A computer-oriented ground-water information storage and 
retrieval system: Ground Water, v. 5, no. 4, p. 30-37, illus., 1967. 


The ever-increasing volume of information being collected by the Groundwater 
Division of the Research Council of Aiberta required that a storage and retrieval 
system be devised. The HYDRODAT computer oriented system developed is a 
modification of the format developed by the U.S. Geological Survey. The basic 
elements of the system are: a well-schedule form for recording and coding of 
geologic, hydrologic, and water quality data [illustrated]; and five 80-column IBM 
punch cards for transferring coded data to magnetic tape. Selective and rapid 
retrieval of large volumes of ground water information provides the geologist and 
engineer with analytical methods which would otherwise be tedious, if not 


impossible, to apply. from Author’s abstract 


04226 Turpening, Roger Munson. A linear mode filter for seismic waves [abs.]: Dissert. 
Abs., Sec. B, Sci. and Eng., v. 28, no. 1, p. 241B, 1967. 


Tyrrell, Miles E. See Johnson, Stanley S. 03771 


04246 Uchupi, Elazar. Bathymetry of Gulf of Mexico [abs.]: Am. Assoc. Petroleum 
Geologists Bull., v. 51, no. 10, p. 2172, 1967 


04119 U.S. Bureau of Mines. (Petroleum Staff). Heavy crude oil--Resource, reserve, 
and potential production in the United States: U.S. Bur. Mines {nf. Circ. 8352, 
76 p., illus., tables, 1967. 


Proved reserves, production, and total resources of heavy crude oil (API gravity 
of 25° or less) in the United States are presented. Production forecasts include 
new discoveries and additional recovery by secondary techniques. ERI 


03904 U.S. Geological Survey. Ground water levels in the United States, 1960-64 
South-central states: U.S. Geol. Survey Water-Supply Paper 1824, 152 p., illus., 
tables, 1967. 


Ground- water levels for 1960-64 are reported for Arkansas, Louisiana, Oklahoma, 
and Texas: data are tabulated by county...MCM 
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Usami, Katsuhisa. See Kato, Norio. 03744 
Uyeda, Seiya. See Takeuchi, Hitoshi. 03920 


Vacquier, Victor. See Richards, M. L. 04099 


03820 vanEverdingen, Robert O. Influence of the South Saskatchewan Reservoir 


(Canada) on piezometric levels in underlying bedrock aquifers: Jour. Hydrology, 
y.5, no. 4, p. 351-359, illus., tables, 1967. 


Effects of filling of the South Saskatchewan Reservoir on piezometric levels in three 
upper bedrock aquifers in the surrounding area are a function of hydraulic 
connection between the reservoir and the aquifers, and of the backup of potential 
discharge from still deeper aquifers. Some water is probably being lost from the 
reservoir into the uppermost bedrock aquifer on the west side of the reservoir. 
No evidence was found for a loading effect, which would have been indicated by 
subsequent lowering of piezometric levels due to dissipation of the initial effect. 
Observations will be continued for at least one year after full supply level in the 
reservoir has been reached.-_ Author’s abstract 


04192 VanLoan, Paul R. A study of polytypism in silicon carbide: Am. Mineralogist, 


v. 52, nos. 7-8, p. 946-956, illus., 1967. 


An X-ray study of over 200 single crystals of silicon carbide has established the 
superiority of transmission Laue photography for rapid polytype identification. The 
great majority of high-purity crystals grown at temperatures above 2400°C are made 
up of types 6H or ISR, with frequent syntactic intergrowth of the two. A large 
number of giant polytypes was encountered and [various] new modifications... 
were identified. Many of the Laue patterns were found to display anomalous diffuse 
reflections which are only partially related to the diffraction patterns of the 
polytypes, and whose nature has yet to be explained. — Author’s abstract 


03608 vanSchaik, J. C.; Stevenson, D. S.. Water movement above shallow water tables 


in southern Alberta: Jour. Hydrology, v. 5, no. 2, p. 179-186, illus., tables, 1967. 


Water movement was measured under bare soil with shallow water tables in southern 
Alberta. When the rainfall from June 1 to November | exceeds 15 cm, a net annual 
downward movement of water may be expected if the water table is at a depth 
greater than | m. With a water table at | m in the autumn, upward water migration 
in the winter and subsequent evaporation in the spring could add to salt 
accumulation at the soil surface. Authors’ abstract 


VanVoorhis,G. D. See Richards, M. L. 04099 
Vaughan, W.H. See vonBatchelder, F. 03884 


Venkatachala, B.S. See Wilson, L. R. 03927 


03751 Vestine, E. H.; Ball, R. H.; Kahle, A. B. Nature of surface flow in the Earth’s 


central core: Rand Corporation Memo. RM-5192-NASA, 36 p., 1967. 


The contribution to secular change made by the nonuniform velocity of the fluid 
at the surface of the Earth’s core in the presence of the Earth’s main magnetic 
field is described. It is shown that contributions to secular change made by temporal 
changes in the flow pattern of the fluid may be important. Results are discussed 
qualitatively in relation to dynamo theories of the Earth’s main field. It is also 
shown that surface fluid motions that can very nearly reproduce secular change 
also show features compatible with the generator models of Bullard, Herzenberg, 
Parker, and Tverskoy. The degree of compatibility found does not allow a preferred 
choice among these various generators. JHF 


Vestine, E. H. 





See 





Kahle, A. B. 03752 
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03980 Vineyard, Jerry D.; Williams, James H. A foundation problem in cavernous | 
dolomite terrain, Pulaski County, Missouri [abs.]: Natl. Speleol. Soc. NSS News g 


v. 25, no. 10, p. 187-188, 1967. 4 
03981 Vineyard, Jerry D. The geologic story of the Hannibal Missouri cave(?) tragedy : 
of 1967 [abs.]: Natl. Speleol. Soc. NSS News, v. 25, no. 10, p. 187, 1967, : d 
03863 Visher, Stephen S. A brief history of geography in Indiana: Indiana Acad 
Sci. Proc. 1966, v. 76, p. 95-102, 1967. ; 04283 
Indiana's first Department of Geography was established at Indiana University jn : 
1946; in most schools the subject, including physical geography, has been taught 
in conjunction with geology or astronomy, or soil science. No _ professional I 
geographer was employed by the State before 1918, when this author came as the , 
first PhD to Indiana University. The State Geologist for 1894-1911, Willis §. i 
Blatchley, who had great breadth of interests, skill as a writer, and widespread i 
educational influence, helped establish the State Department of Conservation in i 
1919. The first appointed State Geologist was Prof. W. N. Logan, who planned ‘ 
and wrote about half of the Handbook of Indiana Geology (1922).--GDC ’ 
03635 Vlisidis, Angelina C.; Schaller, Waldemar T. The formula of shattuckite: Am. 
Mineralogist, v. 52, nos. 5-6, p. 782-786, tables, 1967. 0361 


New chemical analyses of shattuckite, a basic hydrous copper silicate from Ajo, 
Ariz., establish the formula as Cu;(SiO3;),(OH)2. The formula 4[Cu;(SiO )(OH))] 
fulfills the requirement of the space group symmetry that atoms in the structure 
be present in multiples of 4.— Authors’ abstract 


03884 vonBatchelder, F.; Vaughan, W. H. NaCl and KCI crystals—-Initial stages of 
growth in aqueous solution, in Crystal growth— Internat. Conf. on Crystal Growth, 
Boston, 1966, Proc.: London and New York, Pergamon Press, p. 405-411, illus.. 
1967. 


The present study was prompted by the fact that all of the alkali halide crystals 
grown from solution had higher dislocation densities than those of the seed, and 
were several orders of magnitude higher than those grown from melt. Two 0406 
techniques for rinsing the cleavage surface without precipitation are described. 
Results were examined after growth for 18 hrs, 40 min, 10 min, and 64 hrs at 
increasing saturation; growth began at tear markings and grain boundaries. There 
is a great deal more dislocation motion and change in dislocation density during 
growth from solution than had been thought. It is suggested that the growth surface 
be exposed for a short time to a slightly undersaturated solution before putting 
it in the growth solution.— ESL 


Vuk,M.M. See Alexander, C. S. 04139 


03756 Waddington, C. J. Paleomagnetic field reversals and cosmic radiation: Science, 
v. 158, no. 3803, p. 913-915, 1967. 037 


Faunal changes observed in association with reversals of the geomagnetic field have 
been attributed to increased radiation dosages produced by cosmic rays when the 
field intensity is greatly reduced. However, at currently observed cosmic ray and 
solar particle intensities, the additional dosages produced at sea level during a period 
of complete removal of the geomagnetic field are negligible. Furthermore, even 
complete dumping of the energetic particles in the radiation belts would not give 
rise to the necessary increased dosages.— Author's abstract 


03908 Walker, J. W. R. Geology of the Jackfish-Middleton area, District of Thunder 
Bay: Ontario Dept. Mines Geol. Rept. 50, 41 p., illus., table, geol. maps, 1967. 


In this area, early Precambrian rocks comprise a conformable sequence of pillow 
lava, porphyritic lava, various pyroclastic rocks, volcanic breccias, iron-formation, 
graywacke, and slate, with closely related pretectonic basic intrusive rocks and 
granophyre. Folds are isoclinal, with dominant N. 70° E. to N. 70° W. trends: 042 
bedding and foliation are parallel. Emplacement of early Precambrian concordant 
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granitic batholiths resulted in domical structures, _and accompanied regional 
metamorphism. Chlorite, biotite, garnet, and sillimanite zones are recognizable in 
the sedimentary rocks, and greenschist, epidote-amphibolite, amphibolite, and 
pyroxene granulite facies in the basic volcanic rocks. The late Precambrian is 
represented by an outcrop of conglomerate, a syenite complex, and Keweenawan 
diabase dikes. Sulfide mineralization is spatially related to the iron-formation. 
ESL 


04283 Walker, T. R.; Ribbe, P. H.; Honea, R. M. Geochemistry of hornblende 
alteration in Pliocene red beds, Baja California, Mexico: Geol. Soc. America Bull., 
y. 78, no. 8, p. 1055-1060, illus., tables, 1967. 


Electron probe and X-ray investigation was used to determine chemical and 
mineralogical changes in and adjacent to hornblende grains in Pliocene red beds 
of Baja California. An iron-rich montmorillonite is the alteration product with 
iron, alkalis, alkaline earths, and silica being removed. A gradational decrease in 
iron outward in the montmorillonite points to leaching of the clay as an additional 
source of hematite staining. JJH 


Walper, Jack L. See Walthall, B. H. 03614 


03614 Walthall, B. H.; Walper, Jack L. Reply [to discussion by M. Bornhauser of 
“Peripheral Gulf rifting in northeast Texas,” 1967]: Am. Assoc. Petroleum 
Geologists Bull., v. 51, no. 9, p. 1875, 1967. 


In reply to Bornhauser’s discussion (ibid., p. 1874) Walthall and Walper do not 
believe that particular structural settings should be criteria for the classification of 
faults. By comparison of numerous characteristics which the peripheral Gulf faults 
have in common with classical rifts, they have shown (ibid., v. 51, no. 1, p. 102 
110) that these faults may be classed as a rift system. They favor as causes of 
such a rift system the tensional or relaxational stresses that may have resulted from 
taphrogenic movement of the Ouachita mobile belt. Many basin margins or hinge 
lines may be tensional zones in which rifts develop. Graben systems may have 
characterized the subsidence phase of many geosynclines..-MWG 


04067 Ward, Dederick C. Geologic reference sources: Colorado Univ. Studies Ser. 
Earth Sci., no. 5, 114 p., 1967. 


This bibliographic guide is a compilation of selected reference sources considered 
by the author to be of value to geologic researchers. It offers a summation on 
what is currently available in the form of abstracting services and bibliographies 
leading to specific information on a subject or region, and suggests some texts, 
treatises, or serial publications which are representative of particular fields. It acts 
as a source of lexicons, dictionaries, and handbooks in the geological sciences; most 
of the books cited contain good bibliographies to earlier publications. The scope 
is worldwide; annotations are minimal. —-GDC 


03769 Watkins, N. D. Unstable components and paleomagnetic evidence for a 
geomagnetic polarity transition: Jour. Geomagnetism and Geoelectricity, v. 19, no. 
1, p. 63-76, illus., tables, 1967. 


Part of a section of Miocene lavas in southeastern Oregon has been observed to 
possess natural remanent magnetism (NRM) superficially consistent, in both 
direction and intensity of magnetization, with the existence of a geomagnetic polarity 
transition contemporaneous with initial cooling of the lavas. Investigation of 
unstable magnetic components and other appropriate properties reveals, however, 
that the critical NRM is a function of petrological and not geomagnetic field 
properties. The occurrence of maghemite and unoxidized ilmenite lamellae in 
titanomagnetite are strongly associated with the systematic magnetic instability. 
The creation of high magnetic stability in the lavas concerned, by natural secondary 
oxidizing processes, could possibly result in convincing but totally misleading 
evidence for a Miocene geomagnetic polarity transition.—Author’s abstract 


04247 Watson, Richard L. Is there longshore drift convergence on central Padre Island, 
Texas? [abs.]: Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2172, 1967. 
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03708 Watts, Frederick J.; Simons, Daryl B.; Richardson, Everett V. Variations of be 
and 6 values in a lined open channel: Am. Soc. Civil Engineers Proc., y. 93, pa m th 
5593, Jour. Hydraulics Div., no. HY 6, p. 217-234, illus., tables, 1967. ne a 


A study of the variation in magnitude of the energy coefficient, a, and the 
momentum coefficient, 8, was conducted for subcritical open-channel flow in 
concrete lined trapezoidal canals containing horizontal curves. The Manning's p 
was 0.013 for reaches without bends; values of a and 6 were found to be smaller 
than values proposed in current literature, and there was only small variation of 
a and @ values with stage, channel geometry, position, and radius of Curvature 
For all cross sections analyzed, the energy and momentum coefficients may be 


considered constant with values of 1.04 and 1.02, respectively.— Authors’ abstract er 
; 
Weaver, Charles E. See Neiheisel, James. 03909 
T 
Weber, J.R. See Innes, M. J. S. 04089 C 
p 
Weber, Jon N. See Roy, Rustum. 03854 n 
0 
Weeden, D. A. See Kittleman, L. R. 03959 it 
Weiblen, Paul W. See Hall, Henry T. 04181 03815 
| 
Weiner, J.L. See Charlesworth, H. A. K. 03828 
F 
03947 Weir, Gordon W. Geologic map of the Berea quadrangle, east-central Kentucky: 0 
U.S. Geol. Survey Geol. Quad. Map GQ- 649, scale 1:24,000, section, text, 1967. b 
( 
Small amounts of stone used for road building have been quarried in the Berea c 
quadrangle from several formations, the most suitable being limestone.  Siltstone C 
from the Nada Member of the Borden Formation has been quarried, and clay a 
derived by weathering of New Albany Shale was used for brick making by Berea I 
College in the early 1900’s. A bituminous coal seam, 30 inches thick, occurs near 
the base of the Lee Formation on Bear Mountain, but workings are now abandoned. ; 
None of several drill holes to search for oil and gas was commercially successful, 
but further prospecting in the southern section may discover traps in the Boyle and 0379: 
Brassfield Dolomites. The instability of the Nancy Member of the Borden d 
Formation is a factor affecting construction projects...M CM 
04106 Weiss, Martin; Churgin, James. Marine geoscience —One Federal program: ‘ 
Geotimes, v. 12, no. 9, p. 16-17, 1967. \ 
The National Oceanographic Data Center, sponsored by several government 
agencies with marine interests, is collecting geologic sample data from all the oceans; ( 
it hopes to serve as a clearinghouse for heat flow and seismic data. When delay ( 
factors, ranging from lack of manpower to classified data, are solved, the Center 


hopes to have a retrieval and display system flexible enough to answer most 
questions.— ESI 


04292 Wentworth, Carl Merrick, Jr. The Upper Cretaceous and lower Tertiary rocks 
of the Gualala area, northern coast ranges, California [abs.]: Dissert. Abs., Sec. 0384 
B, Sci. and Eng., v. 28, no. 1, p. 237B-238B, 1967. | 


Werts, Larry. See Beaumont, Edward C. 03935 


03811 West, G. F. Lake Superior study, in Canadian Upper Mantle Report, 1967: 0408 
Canada Geol. Survey Paper 67-41, p. 185-195, illus., 1967. 


A brief summary is presented of the program of explosion studies carried out in 
Lake Superior jointly by research groups from Canada and the United States, 
beginning in 1963 and extending through 1966. Related shallow seismic, gravity, 
magnetic, age and isotope, and geological studies are mentioned. General results 
are summarized in a figure which gives contours of time term to the M_ discontinuity, 
outlines of gravity or magnetic features, and main faults. Although the existence 
of a major synclinal axis extending northeast through western Lake Superior has 
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been well known for many years, these recent studies have given a much clearer 
three-dimensional picture of the structure and of the crustal thickening both east 
and south of Lake Superior. VSN 


West, S.W. See Baltz, E. H., Jr. 04043 
West,S.W. See Baltz, E. H., Jr. 04044 
West, S. W. See Cooper, James B. 04061 


03802 Wheeler, J. O. Tectonics, in Canadian Upper Mantle Report, 1967: Canada 
Geol. Survey Paper 67-41, p. 3-59, illus., 1967. 


The first section of this report reviews findings on the tectonics of Canada, discusses 
Canadian tectonic problems, and summarizes current projects. A bibliography of 
published results is given with each discussion. The second section deals with 
megatectonics and primarily reviews the work of J. T. Wilson and his research group 
on continental drift; it includes a summary by Wilson of current drift research and 
its implications... VSN 


03815 Wheeler, J. O. Pacific continental margin, in Canadian Upper Mantle Report, 
1967: Canada Geol. Survey Paper 67-41, p. 228-230, 1967. 


Recent contributions (1965, 1966) to the geology of the Pacific continental margin 
of Canada are reviewed and some of the major problems to be solved are outlined 
briefly. Some of the most interesting structure is along the margin off British 
Columbia and an integrated program of study is needed to determine if the 
continent- ocean basin interface lies along the Queen Charlotte fault or is spread 
over a broader zone, whether the character and level of crustal layers changes rapidly 
across this zone or if they change at all, and the date of material forming the various 
magnetic strips on the East Pacific Rise to check Vine’s (1966) estimate of rate 
of spreading of the ocean floor. Detailed structural studies are needed also on 
Vancouver and Queen Charlotte Islands. VSN 


03795 Wheeler, Marjorie W.; Wheeler, Robert R. Library challenge in earth science: 
Jour. Geol. Education, v. 15, no. 4, p. 151-152, 1967. 


In earth science, the gathering and correlation of data motivates the research 
scientist; cataloging and retrieval of information appeals to the librarian. Today, 
with increasing numbers of participants in the various disciplines of earth science, 
it becomes increasingly difficult for the scientist to keep up with the accelerated 
publication of literature in his field. The well trained librarian, properly briefed, 
can discover and produce published material for the scientist at a substantial saving 
of his time. A geological background is invaluable for work in an earth science 
library or information center: a growing gap exists between supply and demand 
for librarians. GDC 


Wheeler, Robert R. See Wheeler, Marjorie W. 03795 


03847. Whetten, J. T.; Coombs, D. S. Analcime from sedimentary and_ burial 
metamorphic rocks [abs.], in I.M.A. Volume— Internat. Mineralog. Assoc., 4th Gen. 
Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. India, 
p. 169, 1966[1967]. 


04082 Whisonant, Robert C. Direction of upper Paleozoic currents, central Alabama: 
Am. Assoc. Petroleum Geologists Bull., v. 51, no. 9, p. 1870-1873, illus., tables, 
1967. 


Two hundred and eight crossbedding dip directions and inclinations were recorded 
at 15 localities in the Parkwood Formation of Mississippian- Pennsylvanian age. 
Data were subjected to modal analysis and two significant paleocurrent directions 
were obtained——one toward the NNW and the other SSW; a vector analysis also 
reflected the same general directions. Investigations of ripple-mark sets at a separate 
exposure indicate that the ripples formed subaqueously under a wave system with 
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a significant current bias evident in three of four sets; the trend of the f , Mo 
" s : or - i wt Hle Tour sets zi 
is SW-NE and the direction of current flow toward the southeast. VSN Hil 
04193 White, E. W.; Gibbs, G. V. Structural and chemical effects on the SiKs. X 04022 
ray line for silicates: Am. Mineralogist, v. 52, nos. 7-8, p. 985-993, illus table HL 
; B:, : | 
l 67. Ge 
: ae . ; sec 
A study has been made of the SiKs.:2 emission band for some 45 Silicates using 
an electron microprobe. The data reported as Sikora peak shifts [delta] i Th 
measured with respect to a standard peak position obtained from quartz. A strong 
correlation is observed between delta and mean silicon-oxygen bond length. Because Mi 
the mean silicon-oxygen bond length is closely related to structure type, one can 
use the measured delta to predict the degree of polymerization of the Silicate 
tetrahedra. This technique provides a method for characterizing unknown Silicates 03806 
and will be especially useful in studies of glasses, gels and fine-grained powders - 
which are not amenable to precise structural refinements. —from Authors’ abstract G 
( 
03755 White, Eugene W.; White, William B. Electron microprobe and Optical ti 
absorption study of colored kyanites: Science, v. 158, no. 3803, p. 915-917, illus in 
table, 1967. su 
all 
The characteristic blue color of the mineral kyanite is shown to be caused by traces cy 
of Ti in the range of a few parts per million. Evidence from the intensity and al 
position of optical absorption bands indicates that the unusually intense color 
probably arises from electron delocalization into narrow d-bands.—Authors’ . 
abstract 03927 
o! 
White, Joe L. See Burns, Allan F. 04172 Pp. 
White, William B. See White, Eugene W. 03755 C 
b 
03777 Whitham, Kenneth. Seismology, in Canadian Upper Mantle Report, 1967: I 
Canada Geol. Survey Paper 67-41, p. 60-84, illus., 1967. U 
Progress in Canadian studies in seismology is summarized under the following 
headings: Canadian seismological network, local seismicity, array seismology, 
earthquake mechanism studies, surface wave and character of body waves studies 04280 
and seismic crustal and upper mantle studies using chemical explosions and including t 
cooperative programs such as the Lake Superior experiment 1963-64 and the c 
Hudson Bay experiment 1965, independent programs of various universities and 
governmental groups, and deep and shallow reflection studies. Views are expressed 
throughout as to immediate problems and the direction of future work.— VSN 
' : 0429: 
Whitman,H.M. See Harder, A. H. 03826 \ 
Williams, Eugene G. See Reidenouer, David. 04146 
st : = 0417. 
Williams, James H. See Vineyard, Jerry D. 03980 , 
03609 Williams, Roy E.; Farvolden, Robert N. The influence of joints on the movement 
of ground water through glacial till: Jour. Hydrology, v. 5, no. 2, p. 163-170, i 
illus., 1967. 
The existence of zones of oxidation adjacent to joints in glacial till [northeastern 
Illinois] and the fact that potential at different points within till varies radically 
with precipitation suggests that joints control the characteristics of water movement 
in glacial till. Theoretical reasoning also predicts variation in response of potential 
at different points in jointed till to precipitation. Movement of water through joints 
in a compressible, confining layer provides an explanation for the rapid “leveling 
off’ of water levels in observation wells in a pumped confined aquifer, even though 0404 
transient pore-water pressures remain in the confining layer for long periods of 
time.— Authors’ summary 
04166 Williams, Sidney A.; Azevedo, Julie de. Austinite from Gold Hill, Utah: Am. 
Mineralogist, v. 52, nos. 7-8, p. 1224-1226, illus., table, 1967. 
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Morphology, crystal drawings, and angle table are given for austinite from Gold 
Hill, Utah.— MLS 


04022 Willman, H. B.; Frye, John C.; Simon, Jack A.; Clegg, Kenneth E.; Swann, D. 
“HL; Atherton, Elwood; Collinson, Charles; Lineback, Jerry A.; Buschbach, T. C. 
Geologic map of Illinois: Urbana, IIL, Illinois State Geol. Survey, scale 1:500,000, 


sections, 1967. 


The sheet includes inset maps showing structure on top of Galena Group and index 
to cross sections, glacial geology, thickness of surficial deposits, sub St. Peter, sub 
Middle and Upper Devonian, and sub- Pennsylvanian. MCM 


03806 Wilson, H. D. B. Volcanology, in Canadian Upper Mantle Report, 1967: 
~~ Canada Geol. Survey Paper 67-41, p. 155-165, 1967. 


Geological records of volcanism and intrusion from early Precambrian to Recent 
time in Canada have features that may be interpreted by theories of magma genesis 
inthe upper mantle; the chemical nature and field distribution of volcanic rocks 
suggest cyclic changes from a calcic or calc-alkaline type of volcanism towards an 
alkalic type. Knowledge concerning the Precambrian cycle, late Paleozoic to Recent 
cycles in the Canadian Cordillera, and mafic-felsic cycles in the Archean calc 
alkaline belts are summarized. Current problems and future research are outlined 
and projects in progress are listed. A list of 13 publications is included.— VSN 


03927 Wilson, L. R.; Venkatachala, B. S. Circlettisporites Miller, 1966, a synonym 
of Leschikisporis Potonié, 1958 [with French abs.]: Pollen et Spores, v. 9, no. 2, 
p. 363-365, 1967. 


Circlettisporites dawsonensis Miller, 1966 was described as a new genus and species 
but its morphology indicates that it is a species in the genus Leschikisporis Potonié, 
1958. This and the species Punctatisporites obliquus Kosanke, 1950 are transferred 
to the genus Leschikisporis.— Authors’ abstract 


Wilson, Richard F. See McKee, Edwin D. 03633 


04280 Wiltse, Milton A.; Towell, David G. Electron microprobe study of emulsion 
textures and white sphalerite in a sulfide assemblage of sphalerite-pyrite 
chalcopyrite pyrrhotite [abs.]: Econ. Geology, v. 62, no. 6, p. 877, 1967. 


Winkler, R. A. See Larson, J. O. 03735 


04293 Wolfe, William John. Petrology, mineralogy and geochemistry of the Blue River 
ultramafic intrusion, Cassiar district, British Columbia [abs.]: Dissert. Abs., Sec. 
B, Sci. and Eng., v. 28, no. 1, p. 238B, 1967. 


04173 Wolff, R. G. X-ray and chemical study of weathering glauconite: Am. 
Mineralogist, v. 52, nos. 7-8, p. 1129-1138, illus., tables, 1967. 


In the outcrop of the Aquia Greensand west of Annapolis, Md., the weathering 
of glauconite does not follow the reverse of the normally accepted formation process. 
Chemical, mineralogical, and morphological data indicate that weathering results 
in the formation of goethite pseudomorphs after glauconite. The presence of a 
well-disseminated, white coating composed of kaolinite, and probably a mixed 
layered assemblage, suggests that reprecipitation accompanies the pseudomorphic 
replacement.— Author’s abstract 


Wonick, John. See Swain, F. M. 04289 


04041 Woodward, Lee A.; Fitzsimmons, J. Paul. Precambrian banded iron formation, 
Pedernal Peak, Torrance County, New Mexico [abs.], in Guidebook of Defiance 
Zuni-Mt. Taylor region, Arizona and New Mexico—New Mexico Geol. Soc., 18th 

Field Conf. 1967: Socorro, N. Mex., New Mexico Bur. Mines and Mineral 

Resources, p. 228, 1967. 













418 ABSTRACTS OF NORTH AMERICAN GEOLOGY, 1968 


03939 Worth, Larry D. The landscape and geologic erosion: Jour. Soil and Water 


Conserv., v. 22, no. 5, p. 207-208, illus., 1967. or" 
Comparative photographs of the same areas in Sioux County, Nebraska taken j ‘i 
1911 and 1966 show that geologic erosion occurring in that period js hardly TI 
noticeable. ESL , y : 
mi 
Wright, F.W. See Hodge, P. W. 03975 T 
04224 Wright, Frederick Fenning. The marine geology of San Miguel Gap off Point 7 
Conception, California [abs.]: Dissert. Abs., Sec. B, Sci. and Eng., v. 28. no | re 
p. 238B-239B, 1967. a to 
04142 Wright, Lauren A.; Troxel, Bennie W. Limitations on right lateral, strike slip i 
displacement, Death Valley and Furnace Creek fault zones, California: Geol sa 
Soc. America Bull., v. 78, no. 8, p. 933-949, illus., 1967. ai 
Late Precambrian and Cambrian sedimentary units in the southern Death Valley 04248 
region of California contain several throughgoing linear features with configurations i {a 
that apparently place a limit on the total right-lateral displacement on the Death 
Valley- Furnace Creek fault system. Plots of these features, all of which apparently 
cross either the Death Valley fault zone or Furnace Creek fault zone, or both. 
indicate that no more than five and two miles, respectively, of right-lateral, strike (3767 
slip movement has occurred. The possibility that large-scale right-lateral ti 
displacement in the Death Valley region has been accomplished by crustal flexing, ta 
as advocated by some geologists, remains unsupported by the available structural 
data and is difficult to reconcile with the configurations of the geologic lines.—from O 
Authors’ abstract we 
Wu,S.M. See DeGeoffroy, J. 04149 : 
04211 Wyckoff, Jerome. Geology—Our changing earth through the ages (revised 2 
reprint): New York, Golden Press, 288 p., illus., 1967; originally published as al 
The story of geology, 1960. ti 
¢ 
This paperback edition is a slightly revised reprint of The story of geology (1960), : 
which has been widely popular as an introduction to the earth sciences. Among A 
the subjects discussed and illustrated are: landforms, rocks, and minerals; their 
shaping, and alteration; ground water and caves; rivers, glaciers, earthquakes, (3636 
volcanoes; erosion, sedimentation, folding, faulting; the Earth’s interior, magnetism; M 
crustal movements: sea bottom and ocean levels; and fossil remains of early life. 
Illustrations include drawings, paintings, and photographs, many in color.—GDC T 
th 
03845 Wyllie, Peter J. Experimental data bearing on the petrogenetic links between r 
kimberlites and carbonatites, in I1.M.A. Volume—Internat. Mineralog. Assoc., 4th th 
Gen. Mtg., New Delhi, 1964, Papers and Proc.: New Delhi, India, Mineralog. Soc. tl 
India, p. 67-82, illus., table, 1966[1967]. Cl 
A 
Phase relations in the systems CaO-MgO-SiO, CO,.-H2O and CaO Na.,O-Al.O a 
SiO,—H.2O are discussed. A nepheline rich silicate magma can produce a residual 
carbonatite magma by a process of fractional crystallization. The experimental 


evidence is insufficient to prove or to disprove the hypotheses: (1) that carbonatite 
magmas can be derived from a carbonated alkali peridotite magma, (2) that a 
primary alkali carbonate magma could form and persist, or (3) that an immiscible 
carbonatite magma could separate from a parent silicate magma.— MI 


03874 Wynne-Edwards, H. R. (compiler). Geology, Westport, Ontario: Canada Geol 
Survey Map 1182A (also in Mem. 346), scale 1:63,360, text, 1967. 
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4068 Wynne-Edwards, H. R. Westport map-area, Ontario, with special emphasis 
’ on the Precambrian rocks: Canada Geol. Survey Mem. 346, 142 p., illus., tables, 


geol. map, 1967. 


The Precambrian rocks are dominantly a metamorphosed series of alternating 
marble, quartzite, and quartzo feldspathic and aluminous gneiss. They occur 
as granulite facies in the southwest, and as amphibolite facies in the southeast. 
The structure of the Precambrian rocks appears to be the result of a single, con 

tinuous deformation; the rocks reacted with nonuniform laminar flow producing 
4 system of isoclinal folds containing refolded folds on the same axis. When 
recrystallization and flow within gneisses ceased, the deformation was confined 
to differential movement along linear zones of marble. A system of shear zones 
was produced at a later stage of similar movement. Some basic principles of 
fluid mechanics are used in the interpretation. A brief description of Paleozoic 
sandstone and sandy dolomite, and information on mineral deposits are included 
also.—LLP 


(4248 Yarborough, Hunter, Jr. Geologic framework of Gulf of Mexico basin 
fabs.]; Am. Assoc. Petroleum Geologists Bull., v. 51, no. 10, p. 2172, 1967. 


Yeck,JamesA. See Sanderson, Benjamin S. 03734 


03767 Yukutake, Takesi. The westward drift of the Earth’s magnetic field in historic 
times: Jour. Geomagnetism and Geoelectricity, v. 19, no. 2, p. 103-116, illus., 


tables, 1967. 


Old records of magnetic measurements and archeomagnetic data at various places 
were collected to examine whether the westward drift has been a persisting feature 
of the Earth’s magnetic field and to investigate the extent to which drifting of the 
field has contributed to the observed secular variation. It turned out that main 
features of the secular variation such as maxima and minima of magnetic declina 
tion and inclination were very likely to have drifted westwards with a velocity of 
about 0.36° per year over several hundred years. Comparison of the observed 
time variation with the spatial distribution of the present geomagnetic field sug 
gests that the westward drift of the non dipole field is responsible for producing 
a large part of the secular variation, even for such long periods as 1,000 years. 
Author’s abstract 


03636 Zen, E-an. Mixed-layer minerals as one-dimensional’ crystals: Am. 


Mineralogist, v. 52, nos. 5-6, p. 635-660, illus., tables, 1967. 


The one-dimensional Ising model applied to mixed-layer minerals, shows that 
the various states of aggregation of the clay minerals (separate crystallites, irregular 
mixed-layer types, regular mixed-layer types) can be characterized by a single 
thermodynamic parameter, the excess interaction energy w From this, the other 
thermodynamic functions can be derived. For crystals of small thickness, the size 
correction can be large, but the parameters are evaluable with the aid of a computer. 
Application of the model to natural samples gives reasonable results. Disappear- 
ance of mixed- layer clays may be a sensitive isograd indicator for diagenesis. EZ 
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Carbonate rocks 
Fresh water, Bermuda: Land, Lynton S, 0428) 
Experimental studies 
Montmorillonite kaolinite relations: Poncelet, 
G.M.04161 
Graywacke 
Fugacities of oxygen, carbon dioxide, sulfur 
Condie, Kent C. 04277 
Iilite 
Depth of burial effect, Montana Idaho, Belt 
Series: Maxwell, Dwight T. 04085 
Isograd indicator 
Disappearance of mixed layer clays: Zen, f 
an. 03636 
Diamonds 
General 
General description, occurrence: Hurlbut, 
Perry K. 04051 
Diapirs 
Gulf of Mexico 
Belt, southwestern: Ewing, John. 04129 
Materials 
Shale, Texas, North LaWard diapir: Brooner, 
Frank I., Jr. 04132 
Shale 
New Mexico, Santa Fe County, Galisteo 
syncline: Lisenbee, Alvis Lee. 03987 
Diatoms 
Production 
Geologic history: Tasch, Paul. 03907 
Differential thermal analysis 
Magnesium aluminum carbonate hydroxide 
Synthetic mineral: Ross, G. J. 04272 
Dikes 
Petrology 
Greenland, southern, Gardar division 
Emeleus, C. H. 03610 
Dolomite 
Puerto Rico 
Quebradillas quadrangle, occurrence, 
resources: Monroe, Watson H. 03834 
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Earth 
General 
Evolution, popular and elementary textbook: 


Wyckoff, Jerome. 04211 
Geodynamic problems, 1911 essay: Love, A. 
E. H. 04071 
Interior 
Thermal history: Lee, William Hung Kan. 
04225 
Rotation 
Length of day, variations: Frostman, 
03897 
Temperature 
General: Takeuchi, Hitoshi. 03920 
History: Lee, William Hung Kan. 04225 
Earth tides 


Observations 
Canada, current research: Tanner, J. G. 03804 


O. 


Earth-current methods 
Experimental studies 
Diurnal variations, induced by ocean tides: 
Larsen, Jimmy Carl. 04228 
Earth-current surveys 
California 
Cambria area, variations induced by ocean 
tides: Larsen, Jimmy Carl. 04228 
Earthquakes 
Alaska 
March 1964, crustal movement, horizontal 
displacement: Parkin, Ernest J. 03630 
California 
1836, 1868, Hayward fault zone: Radbruch, 
Dorothy H. 03943 
Canada 
Seismicity, research summary: Whitham, 
Kenneth. 03777 
Elastic waves 
P_waves, velocity, core shadow zone: 
Espinosa, A. F. 04210 
Mechanism 
Phase- transformation, enstatite, experimental 
evidence: Riecker, R. E. 04141 
Ecology 
Hawaii 
Terrestrial and marine, Kilauea 1955 lava, 
pioneer plants: Doty, Maxwell S. 03713 
Louisiana 
Terrestrial, Avery Island, occupation 
sequence: Gagliano, Sherwood 
Moneer. 04253 
New England 
Coastal islands and lagoons, Cape Cod- Long 
Island chain: Sterling, Dorothy. 03891 
Education 
General 
Curricula, Ohio, Wright University, soils in 
geology course: Smith, James Mitchell 
03869 
Environmental factors in learning, 
experimental course: Todd, Thomas W. 
03789 
Introductory course for the blind: Richard, 
Benjamin H. 03794 


43] 


Education 
General 
Methods, introductory perspectives, 
uniformitarianism, use of term: Gould, 
Stephen Jay. 03791 
Geochronology 
Concept of time: Dexter, William A. 03788 
Paleontology 
Materials, illustrated key for introductory 
taxonomy: Nagle, J. Stewart. 03792 
Electrical methods 
Induced polarization 
Review: Madden, T. R. 04080 
Electrical properties 
Rocks 
Dielectric constant and conductivity, 
measurement method: Scott, James H. 
03641 
Soils 
Dielectric constant and conductivity, 
measurement method: Scott, James H. 
03641 
Sphalerite 
Conductivity: Keys, J. D. 04183 
Engineering geology 
Clays 
Absorption coefficient, Leda clay, Ontario: 
Quigley, R. M.03778 
Overconsolidated, long-term failures, strain 
enérgy hypothesis: Brooker, Elmer W. 
03861 
Gas storage 
Illinois, Glasford area, Silurian dolomite: 
Oborn, Robert W. 04007 
Highways 
Limestone terranes, cave detection, Missouri: 
Vineyard, Jerry D. 03980 
Landslides 
California, distribution, causes, prediction, 
prevention: Morton, Douglas M. 
03925 
Soils, direct stress tensile strength 
determination: Townsend, D. L. 
03773 
Utah, Park City area: Kaliser, Bruce N. 04016 
Materials, properties 
Kentucky, Tollesboro quadrangle: Peck, John 
H. 03949 
Soils, textbook: Jumikis, Alfreds R. 03618 
Nuclear explosions 
Craters, slope stability: Maclver, B. N. 03982 
Rock mechanics 
Shear strength, zeolitic tuffs, decrease by 
heating: Riecker, Robert E. 04162 
Slope stability 
Clays, overconsolidated, long-term failures, 
strain energy hypothesis: Brooker, Elmer 
W. 03861 
Nuclear craters: Maclver, B. N. 03982 
Soils 
Creep behavior, strain-time relationship, San 
Francisco Bay mud: Singh, Awtar. 04257 
Frost susceptibility, depth of frost 
penetration, influence: Osler, J. C. 03862 
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Engineering geology 
Soils 
Mechanics, textbook: Jumikis, Alfreds R 
03618 
Pore water pressures, measurement, 
piezometer on driven pile: Hanna, T. H. 
03860 
Textbooks 
Soil mechanics: Jumikis, Alfreds R. 03618 
Erosion 
{rizona 
Colorado River, Grand Canyon history: Beal, 
Merrill D. 03896 
Beaches 
Beachrock, marine gastropod activity: 
McLean, Roger F. 03964 
Colorado 
Canon City Embayment. Florence area, 
pediments: Kane, Henry E. 03867 
Denudation rates 
Calculations, accuracy: Ritter, Dale F. 03793 
Slopes 
Colorado, Denver Pueblo area, quantitative 
analysis: Dennis, Howard W. 03921 
Nebraska, Sioux County, 1911-1966, 
imperceptible: Worth, Larry D. 03939 
Washington 
Puget Sound, tidal channel, sediment motion, 
ripple migration: Sternberg, R. W. 04212 
Estuaries 
Sedimentation 
Movement indicators, southeastern U.S. cf 
Oregon: Neitheisel, James. 03909 
Oregon Washington, Columbia, sediment 
transport patterns: Lockett, John B. 03873 
Evaporites 
California 
Kramer area, deposition: Smith, Ward C 
04279 
New Mexico 
NV hite Sands National Monument area, 
gypsum dunes: Fischer, Heinz. 04199 
Evolution 
4ngiosperms 
Binucleate pollen, primitive to trinucleate 
forms: Brewbaker, James L. 04003 
Crinoidea 
Endelocrinus, Pennsylvanian, neoteny in arm 
structure: Burke, J. J. 03825 
Reptilia 
Dicynodontia, masticatory apparatus 
Crompton, A. W. 04200 
Explosion phenomena 
Experimental studies 
Nuclear cratering, ejecta volumes, 
determination: Karwoski, William 
James. 04239 
Shear strength alteration, zeolitic tuff, Nevada 
Test Site: Riecker, Robert E. 04162 
Faults 
Normal 
Texas, south and central: Tucker, Delos R 
04245 
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Faults 
Strike-slip 
California, Death Valley, displacement 
limitations: Wright, Lauren A. 04142 
California, San Andreas, Cretaceous Tertiary 
movement, Gualala area: W entworth, Carl 
Merrick, Jr. 04292 
California, San Andreas, movement since 
Pliocene: Galehouse, Jon §. 04143 
Systems 
Gulf Coastal Plain, peripheral rifts: 
Meyerhoff, Howard A. 03634 
Gulf Coastal Plain, peripheral rifts Walthall, 
B. H. 03614 
Florida 
Geochemistry 
Choctawhatchee Bay, organic matter in 
bottom sediments: Palacas, James G. 04263 
Geomorpholog\ 
Florida Bay, basin-in_ basin honeycomb 
structure: Price, W. Armstrong 
04265 
Geophysical surveys 
Plateau, geothermal gradient, ground-water 
effects: Kohout, F. 04126 
South Florida Shelf, gravity: Oglesby, 
Woodson R. 04122? 
Hydrogeology, 
Jacksonville area, Floridan aquifer, deep zone, 
test well: Leve, G. W. 03781 
Marine geolog\ 
Sediment transport, Straits of Florida, 
geostrophic effects: Broida, Saul. 04196 
Sedimentary petrology) 
Choctawhatchee Bay, organic matter in 
bottom sediments: Palacas, James G. 04263 
Limestone, genesis, beach rock: Puri, H. § 
04266 
West coast, Florida Bay, Recent deposits 
Scholl, David W. 04288 
Stratigraphy 
Pliocene Pleistocene, marine, terrestrial: 
Brooks, H. K. 04131 
Structural geology 
Florida embankment, tectonic position, cf 
Mississippi embayment: Banks, J. E. 94136 
Fluid inclusions 
Fluorite 
New Mexico, Hansonburg district: Roedder, 
Edwin. 04186 
Fluorine 
{nalysis 
X-ray fluorescence and electron probe 
Bernstein, F. 03736 
Fluorspar 
Texas 
Brewster County, possibilities, occurrence 
McAnulty, William N., Sr. 04093 
Folds 
Geometry 
Alberta, Jasper area, Precambrian Miette 
Group: Charlesworth, H. A. K. 03828 
Minor 
Illinois, gas storage aquifer, Glasford area 
Oborn, Robert W. 04007 
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Folds 
Minor 


Texas, Bush Dome, helium storage reservoir: 


Tade, Miles D. 04006 
Foraminifera 
Sphaeroidinella 
Cenozoic, Louisiana, stratigraphy: Leutze, W 
P. 04127 
Fractures 
Patterns 


Arizona- New Mexico, Grants area: Laverty, 


Robert A. 04059 
Fungi 
Emophlyctis willoughbyi 
Eocene, Wyoming, Green River Formation, 
sporangia: Bradley, W. H. 04031 
Pleotrachelus askaulos 
Eocene, Wyoming, Green River Formation, 
sporangia: Bradley, W. H. 04031 
Gas, natural 
British Columbia 
Liard River area, exploration: Pan American 
Gas Corporation. 03640 
Exploration 
Future provinces, Gulf of Mexico, Caribbean 
region: Meyerhoff, A. A. 04287 
Kentucky 
Center quadrangle, occurrence: Miller, Robert 
C. 03956 
Henry County, exploration, wells 1866 1957: 
Jillson, Willard Rouse. 04074 
Millard quadrangle, occurrence, resources: 
Jenkins, Evan C. 03821 
Northwest Territories 
Liard River area, exploration: Pan American 
Gas Corporation. 03640 
Yukon 
Liard River area, exploration: Pan American 
Gas Corporation. 03640 
Gastropoda 
General 
Marine, tropical, beachrock erosion activity 
McLean, Roger F. 03964 
Geographic distribution 
Quaternary, Cerion, Bahamas, West Indies 
Hebard, Edgar B. 03797 
Quaternary 
Bermuda, Pleistocene fresh water, age: Land, 
Lynton S. 04282 
Gems 
General 
Popular account: Axon, Gordon V. 04018 
Tourmaline 
California, Riverside and San Diego County, 
occurrence, production: Evans, James R. 
03924 
General 
Documentary services 
World performance, non Oriental literature 
for 1961, random sampling: Hawkes, H. E. 
03830 
Libraries 


Geoscience, recent developments: Pangborn, 
Mark W., Jr. 04109 
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General 
Philosophy 
Geologic time, vastness, correlation with 
distance: Dexter, William A. 03788 
Uniformitarianism, use of term in pedagogy: 
Gould, Stephen Jay. 03791 
Practice 
Earth science librarian, service to research 
scientist: Wheeler, Marjorie W. 03795 
Information synthesis and transfer: 
Stromberg, Donald H. 04104 
Teaching the blind, introductory geology 
course: Richard, Benjamin H. 03794 
Textbooks 
Introductory, popular and elementary 
Wyckoff, Jerome. 04211 
Geochemical prospecting 
Field test 
lin, soils and stream sediments, reaction with 
gallein: Smith, A. Y. 03706 
Molybdenum 
Field kit, analysis: Barakso, J. J. 04151 
Water 
Zinc, Wisconsin: DeGeoftroy, J. 04149 
Geochemical surveys 
1 ppalachians 
Southern, Cu, stream sediments: Tan, Li 
Ping. 04024 
Utah 
Park City district, soils: Nackowski, M. P 
04184 
Wisconsin 
Zinc, water, southwestern: DeGeoffroy, J. 
04149 
Geochemistry 
1 bundance of elements 
Batholiths: Brownlow, Arthur H. 04177 
Mercury, Colorado Plateau: Cadigan, Robert 
A. 04178 
Brines 
Oil- field waters, ions: Collins, A. Gene. 04066 
Exchange capacity 
Clays, H- montmorillonite preparation, 
titration with salt solutions: Shainberg, I. 
03823 
Heulandite, clinoptilolite, Ca, Na, K cations: 
Shepard, Anna O. 03844 
Vermiculite, chloritized, pH-dependent 
variations, experiment: deVilliers, J. M. 
03822 
Experimental studies 
Salt melts, fluxing: Boorman, Roy S. 04145 
Gas 
Thermal spring systems: Ellis, A. J. 03615 
Hornblende 
Weathering, alteration to montmorillonite: 
Walker, T. R. 04283 
Methods 
EDTA titration, sea water, calcium, 
magnesium: Szabo, B. J. 03963 
Processes 
Carbonate- sulfate deposition, in standing 
water: Anderson, Roger Y. 04045 
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Geochemistry 
Sea water 
Calcium, magnesium, EDTA titration, 
method: Szabo, B. J. 03963 
Soils 
Iron oxide activity, dissolution, P fixation, 
mineralogy effect: Sree Ramulu, 
Uddanapalli Subbarayappa. 04252 
Solubility 
Gangue minerals, hydrothermal deposits: 
Holland, Heinrich D. 03619 
Iron, in ground water, equilibria with S and 
CO,: Hem, John D. 03894 
Wallrock 
Hydrothermal alteration: Meyer, Charles. 
04064 
Water 
Thermal spring systems: Ellis, A. J. 03615 
Geochronology 
Time scales 
Correlation with millimeter distances: Dexter, 
William A. 03788 
Geologic thermometry 
Fluid inclusions 
Fluorite, barite: Roedder, Edwin. 04186 
M ethods 
System Zn Fe S: Boorman, Roy S$ 
System Zn Fe S: Scott, S. D. 04187 
Talc minnesotaite system: Forbes, Warren 
Clarence, Jr. 04236 
Ore-forming fluids 
Temperatures, factors affecting: Toulmin, 
Priestley, 3d. 04070 
Principles 
Pyrrhotite composition, limitations 
A.J.04155 
Pyrrhotite geothermometer 
Reequilibration at low temperatures: Arnold, 
R.G. 04205 
Geomorphology 
Environment 
Desert, New Mexico, White Sands National 
Monument area: Fischer, Heinz. 04199 
Semi-arid continental, Colorado, Canon City 
Embayment Florence area: Kane, Henry E. 
03867 
Eolian features 
Dunes, California, Imperial Valley, Algodones 
belt: McCoy, Floyd W., Jr. 04140 
Dunes, Indiana, Lake Maxinkuckee area 
Schneider, Allan F. 03866 
Ripples, motion, time lapse photography 
Summers, H. J. 03928 
Erosion 


04145 


Naldrett, 


California, Sierra Nevada, west central, 
denudation rate: Janda, Richard John 
03895 

Fluvial features 

Flood effects, California, Coffee Creek, 1964 
Stewart, John H. 04117 

Flood scour, placer genesis: Cheney, Eric S. 
04157 

Rivers, genesis, processes, elementary 
account: Harrison, C. William. 04072 
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Geomorphology 
Fluvial features 
Sedimentation, urban environment 


" Tesearc 
needs: Guy, Harold P. 03710 ” 


Sedimentation, urbanization effects: p 
David R. 03709 
Glacial features 


awdy, 


Drift, Illinois, thickness and character: Piskin 
Kemal. 03707 , 
Moraines, California, Sierra Nevada, west 
central, denudation: Janda, Richard John 
03895 
Moraines, history, Indiana, Lake 
Maxinkuckee area: Schneider, Allan F. 
03866 
Moraines, Maine, southeastern, end Moraine 
complex: Friends of the Pleistocene. 03832 
Lacustrine features : 
Shorelines, Quebec- Labrador, Pleistocene 
Lake Nascaupi-II: Laverdiere, Camille. 
04100 
Landform description 
Colorado, Canon City Embayment-Florence 
area: Kane, Henry E. 03867 
New England~-New York, Cape Cod Long 
Island chain: Sterling, Dorothy. 0389] 
New Mexico-Arizona, Grants area, fracture 
influence: Laverty, Robert A. 04059 
Ohio, East Liberty quadrangle: Forsyth, Jane 
L. 03961 : 
Landform evolution 
Arizona, Colorado Plateau, Colorado River 
system: McKee, Edwin D. 03633 
Arizona, Grand Canyon, Colorado River: 
Beal, Merrill D. 03896 
Idaho, drainage reversal 
04147 
South Carolina, Horry and Marion Counties, 
coastal and fluvial: Thom, Bruce Graham 
04241 
Textbook, introductory, popular and 
elementary: Wyckoff, Jerome. 04211 


Ruppel, Edward T 


Marine features 
Erosion, shallow environment, Washington, 
Puget Sound: Sternberg, R. W. 04212 
Reefs, atolls, noncoralline origin, Bahamas 
Hogsty Reef: Milliman, John D. 03962 
Ripples, motion, time-lapse photography: 
Summers, H. J. 03928 
Submarine canyons, off eastern United States 
Pratt, Richard M. 03750 
Mass movements 
Landslide, slab- type, Colorado, Jefferson 
County: LeRoy, L. W. 03772 
Landslides, California, engineering problems 
Morton, Douglas M. 03925 
Landslides, Puerto Rico, Quebradillas 
quadrangle: Monroe, Watson H. 
03834 
Methods 
Grain circle terrain units, slope development 
analysis: Dennis, Howard W. 03921 
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Geomorphology 
Quantitative geomorphology 
Colorado, Denver Pueblo area, slope 
development, analysis: Dennis, Howard W. 
03921 
Denudation rates: Ritter, Dale F. 03793 
Shore features 
Beaches, erosion, beachrock, marine 
gastropod activity: McLean, Roger F. 
03964 
Beaches, radioactivity surveys: Adams, John 
A.S. 04176 
Evolution, New England~-New York, Cape 
Cod-Long Island chain: Sterling, Dorothy. 
03891 
Fluviomarine plain, Panama: Tricart, J. 03786 
General, Great Lakes region: Tovell, Walter 
M. 03945 
Panama, Rio San Juan estuary, 
photointerpretation: Tricart, J. 
03785 
Spits and bars, Panama, Sevilla Island: 
Tricart, J.03774 
Terrace, Maine, southeastern: Friends of the 
Pleistocene. 03832 
Tesselated pavement, littoral origin: 
Laverdiere, Camille. 04096 
Geophysical methods 
Interpretation 
Computer techniques, Canada, research 
summary: Jacobs, J. A. 03810 
Georgia 
Mineralogy 
Cordierite, Lincoln County: Salotti, Charles 
A. 04169 
Petrology 
Lincoln County, cordierite- garnet gneiss: 
Salotti, Charles A. 04169 
Stratigraphy 
Cretaceous, Upper, Gulf- Atlantic Coastal 
Plain gradation: Brett, C. Everett. 03985 
Geosynclines 
Evolution 
Relation to basalt-eclogite transition: Joyner, 
William B. 03899 
Sedimentation 
Relation to basalt-eclogite transition: Joyner, 
William B. 03899 
Glaciation 
Deglaciation 
Quebec, Appalachian region: McDonald, 
Barrie Clifton. 04238 
Ice movements 
Quebec, Appalachian region, Pleistocene: 
McDonald, Barrie Clifton. 04238 
Glaciers 
Labrador 
Scheffer glacier, Pleistocene, Ungava 
Peninsula, last melting place: Laverdiere, 
Camille. 04100 


Quebec 

Scheffer glacier, Pleistocene, Ungava 
Peninsula, last melting place: Laverdiere, 
Camille. 04100 
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Glossaries 
Mineralogy 
Uranium-~ and thorium-—bearing minerals: 
Frondel, Judith W. 04014 
Gold 
Analysis 
Concentrate preparation, detrital in marine 
sands: Clifton, H. Edward. 04102 
Genesis 
Placers, flood scour: Cheney, Eric S. 04157 
Idaho 
Exploration, placers: Ruppel, Edward T. 
04147 
Northwest Territories 
Contwoyto Lake area, possibilities: Tremblay, 
L. P. 03833 
Itchen Lake map-area, possibilities: Bostock, 
H. H. 03765 


Gravel 
Illinois 
Boone County, resources: Hunter, Ralph E. 
03613 
Rock River valley, resources: Anderson, R. C. 
03612 


Kentucky 
Vanceburg quadrangle, resources: Morris, 
Robert H. 03637 
Puerto Rico 
Quebradillas quadrangle, occurrence, 
resources: Monroe, Watson H. 03834 
Gravity field, Earth 
Observations 
Canada, summary: Tanner, J. G. 03804 
Gravity methods 
Instruments 
Marine surveys, allowable error range: Orlin, 
Hyman. 04077 
Gravity surveys 
Bahamas 
Bahama Banks, Cenozoic sedimentation, 
tectonic control: Ball, Mahlon. 04135 
Canada 
General, summary 1966: Tanner, J. G. 03804 
Hudson Bay area, anomaly pattern, 
interpretation: Innes, M.J.S. 
04089 
Florida 
South Florida Shelf: Oglesby, Woodson R. 
04122 
Great Lakes region 
Geomorphology 
Shore features, tilting evidence: Tovell, Walter 
M. 03945 
Structural geology 
Shore features, recent deformation: Tovell, 
Walter M. 03945 
Great Plains 
Stratigraphy 
Permian, paleogeography, northern: Sheldon, 
R. P. 03913 
Greenland 
Paleomagnetism 
Southwestern, Precambrian and Tertiary 
dikes: Sutton, J. 03606 
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Greenland 
Petrology 
Sondrestrom area, Precambrian 
polymetamorphic complex: Treves, Samuel 
B. 03622 
Southern, Gardar igneous rocks: Emeleus, C. 
H. 03610 
Stratigraphy 
Precambrian, southwestern, cf. Scotland: 
Sutton, J. 03606 
Structural geology 
Sondrestrom area, Precambrian, orogeny, 
faults and folds: Treves, Samuel B. 03622 
Southern, Gardar intrusions: Emeleus, C. H. 
03610 
Ground water 
Alberta 
Movement, southern, above shallow water 
tables: vanSchaik, J. C. 03608 
Arizona 
Resources, Lukachukai- Window Rock area: 
Edmonds, R. J. 03931 
Arkansas 
Levels, 1960-64: U.S. Geological Survey. 
03904 
Californta 
Levels, Fresno County, western, perched 
table: Haskell, E. E., Jr. 03780 
Florida 
Resources, Jacksonville area, Floridan 
aquifer, deep zone, test well: Leve, G. W 
03781 
Illinois 
Movement, northeastern, glacial till, effect of 
joints: Williams, Roy E. 03609 
Kansas 
Levels, Wichita area, Pliocene- Pleistocene 
aquifers: Stramel, G. J. 04296 
Louisiana 
Levels, 1960-64: U.S. Geological Survey. 
03904 
Levels, salt-water intrusion, southwestern: 
Harder, A. H. 03826 
New Mexico 
Resources, Laguna Pueblo-Gallup area: 
Cooper, James B. 04061 
Resources, Navajo Indian Reservation: 
Edmonds, R. J. 03931 
Resources, Union County, Cretaceous and 
Tertiary aquifers: Cooper, James B. 03628 
New York 
Resources, upstate, investigations, new 
approaches: LaSala, A. M., Jr.03779 
Oklahoma 
Levels, 1960-64: U.S. Geological Survey. 
03904 
Saskatchewan 
Levels, Riverhurst area, reservoir effects: 
vanEverdingen, Robert O. 03820 
Mass-transfer studies, Moose Min. forest 
reserve, discharge to lakes: Meyboom, P. 
03754 
South Carolina 
Resources, Savannah River Plant vicinity: 
Siple, George E. 03626 


Ground water 
South Carolina 
Salt water intrusion, Charleston- Beaufort 
area: Siple, George E. 04078 
Texas 
Levels, 1960 64: U.S Geological Survey. 
03904 . 
Resources, Kendall County: Reeves, Richard 
D. 03898 ss 
Vermont 
Resources, Missisquoi River basin: Hodges 
Arthur L., Jr. 04094 7 
Resources, Nulhegan Passumpsic River 
basin: Hodges, Arthur L., Jr. 04095 
West Virginia 
Composition, coal mine water: ( orbett, 
Robert G. 04156 
Wisconsin 
Geochemical prospecting: DeGeoffroy, J 
04149 is 
Gulf Coastal Plain 
Economic geology) 
Petroleum and natural gas, future Provinces 
Meyerhoff, A. A. 04287 
Petroleum, exploration, hidden traps: 
Halbouty, Michel T. 04123 
Uranium, beaches, exploration: Adams, John 
A.S. 04176 
Paleontolog\ 
Bryozoa, Metrarabdotos, Cenozoic, 
paleoclimatology: Cheetham, 
Alan H. 04285 
Protista, transoceanic correlation: Hay, 
William W. 04124 
Stratigraphy 
Cretaceous, Selma Group, 

Mississippi Tennessee Kentucky 
equivalents: Russell, Ernest E. 03984 
Cretaceous, Upper, pre- Selma sequence, 

nomenclature: Conant, Louis C. 


03983 

Mesozoic, carbonate shelves: Rogers, Jame 
K. 04269 

Mesozoic, Cenozic, summary: Rainwater, E 
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Mesozoic, Cenozoic, summary: Yarborough 
Hunter, Jr. 04248 
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Structural geolog) 
Gulf rift system, peripheral: Meyerhoff, 
Howard A. 03634 
Gulf rift system, peripheral: Walthall, B. H 
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Gulf of Mexico 
Absolute age 
Florida shelf, sand deposit, C14. Hyne, 
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Economic geology 
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Ratios, porphyry copper: Sheppard, Simon 
M. F. 04160 
Hydrogeology 
Aquifer properties 
Florida, Jacksonville area, Floridan aquifer, 
deep zone, test well: Leve, G. W. 03781 
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Ground-water movement 
California, Fresno County, western, perched 
table: Haskell, E. E., Jr. 03780 
Glacial tll, effect of joints: Williams, Roy E. 
03609 
Mass- transfer studies, discharge to lakes: 
Meyboom, P. 03754 
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Salt-water intrusion Basalt : 
South Carolina, Charleston- Beaufort area: Melting, olivine-rich magmas, experimental ¢ 
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Illinois 
Maps, geologic 
General: Willman, H. B. 04022 
Surficial, glacial drift: Piskin, Kemal. 03707 
Maps, isopach 
Glacial drift, thickness: Piskin, Kemal. 03707 
Maps, mineral resources 
Boone County, sand and gravel: Hunter, 
Ralph E. 03613 
Rock River valley, sand and gravel: 
Anderson, R. C. 03612 
Paleontology 
Pteridophytes, Pennsylvanian, Middle, 
Spencerites: Leisman, Gilbert A. 03988 
Pteridophytes, Pennsylvanian, Upper, coal 
balls, new: Dennis, Robert L. 03998 
Sedimentary petrology 
Ohio River bluffs, inlaid silt deposits, process: 
Alexander, C. S. 04139 
Stratigraphy 
Devonian, Lingle Limestone, correlation with 
St. Laurent, Missouri: Fraunfelter, George 
H. 04216 
Pennsylvanian, Sparland cyclothem, 
depositional environment: Manos, 
Constantine. 04081 
Structural geology 
Glasford area, dome, natural gas storage: 
Oborn, Robert W. 04007 
Inclusions 
Basalt 
Genesis, link between experimental and 
natural processes: Green, D. H. 04065 
Indiana 
Economic geology 
Gypsum, southwestern, occurrence in St. 
Louis Limestone: French, Robert R. 03865 
General 
History of geography: Visher, Stephen S. 
03863 
History of geology: Melhorn, Wilton N. 
03864 
Geomorphology 
Lake Maxinkuckee area, sand dunes: 
Schneider, Allan F. 03866 
Glacial gology 
Lake Maxinkuckee area, Wisconsin moraines, 
history: Schneider, Allan F. 03866 
Paleontology 
Pteridophytes, Devonian, Sanderson 
Formation, new genus: Beck, Charles B. 
04002 
Pteridophytes, Pennsylvanian, New Albany 
Shale, wood, electron microscopy: Schmid, 
Rudolf. 03995 
Pteridophytes, Pennsylvanian, selaginelloid: 
Cridland, Arthur A. 03999 
Intrusions 
Layered 
Minnesota, Duluth Gabbro: Hall, Henry T. 
04181 
Petrology, Missouri, southeastern: 
Desborough, George A. 04144 
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Intrusions 
Mechanism 
British Columbia, Cassiar Mts., Blue River 
ultramafic pluton: Wolfe, William John. 
04293 
Pipes 
Petrology, Colorado, Fremont County, 
breccia: Heinrich, E. William. 04084 
Plutons 
North Carolina, Salisbury area, adamellite: 
Phillips, Edward L., Jr. 03893 
Invertebrata 
Tertiary 
Alabama, Paleocene- Eocene biostratigraphy, 
coastal plain region: Toulmin, Lyman D. 
03967 
lowa 
Paleontology 
Palynomorphs, Devonian, Cedar Valley 
Limestone: Norton, N. J. 04032 
Pteridophytes, Pennsylvanian, Des Moines 
Series, electron microscopy: Schmid, 
Rudolf. 03995 
Pteridophytes, Pennsylvanian, Middle, What 
Cheer area, cone with spores: Baxter, 
Robert W. 03991 
Stratigraphy 
Pennsylvanian, Sparland cyclothem, Forest 
City basin: Manos, Constantine. 04081 
Iron 
Geochemistry 
Marine sediments, interstitial water: Presley, 
B. J. 03855 
Migration, wall-rock alteration: Fullagar, 
Paul D. 04154 
Solubility of equilibria in ground water: Hem, 
John D. 03894 
Sphalerite: Keys, J. D. 04183 
System Ag-Fe-S: Taylor, Lawrence A. 04159 
System Cu-Fe-Pb-S: Craig, J. R. 04180 
System Cu-Zn-Fe-S: Wiltse, Milton A. 04280 
System Fe-Ni-S: Naldrett, A. J.04155 
System Fe-S-O: Naldrett, Anthony J. 04185 
System Zn-Fe-S: Boorman, Roy S. 04145 
System Zn-Fe-S: Scott, S. D. 04187 
Kentucky 
Clay City quadrangle, occurrence: Simmons, 
George C. 03950 
Isotopes 
Argon 
Anomalies, magnetite, Pacific clay cf. 
Greenland dust: Tilles, D. 03977 
Carbonatite 
Composition, C, O, Sr, Mg, genetic 
significance: Gold, D. P. 03843 
Cosmic dust 
Greenland, polar ice, extraterrestrial source: 
Fireman, E. L. 03974 
General 
Research summary, Canada: Folinsbee, 
Robert E. 03805 
Hydrogen 
Fractionation: Sheppard, Simon M. F. 04160 
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Isotopes 
Oxygen 
Abundance, hydrothermal ore deposits: 
Taylor, H. P., Jr. 04069 
Fractionation: Sheppard, Simon M. F. 04160 
Strontium 
Ratios, carbonatite, kimberlite, sedimentary 
carbonates: Powell, J. L. 03842 
Sulfur 
Fractionation, post-ore, Quebec, Quemont 
mine: Ryznar, G. 04148 
Jurassic 
Alabama 
Sedimentary petrology: Oxley, M. L. 04262 
{rizona 
Fort Defiance area, Morrison Formation: 
Saucier, Alva E. 04060 
British Columbia 
Northeastern, Fernie Formation: Stott, D. F 
04091 
Colorado Plateau 
Navajo Sandstone: Cadigan, Robert A. 04178 
Mississippi 


Sedimentary petrology: Oxley, M. L. 04262 
New Mexico 
Gallup area, Morrison Formation: Saucier, 


Alva E. 04060 
Zuni Mountains, north flank, stratigraphy 
Smith, Clay T. 04062 
Kansas 
H ydrogeolog\ 
Wichita area, Pliocene-Pleistocene aquifers: 
Stramel, G. J. 04296 
Maps, lithofacies 
Permian interval A formations: Mudge, 
Melville R. 03714 
Paleontology 
Pteridophytes, Pennsylvanian, bryophyte like 
Cridland, Arthur A. 04035 
Pteridophytes, Pennsylvanian, Cabaniss 
Formation, Spencerites: Leisman, Gilbert 
A. 03988 
Stratigraphy 
Permian, Interval B: Mudge, M. R 
Permian, lithofacies: Mudge, Melville R. 
03714 
Kentucky 
Areal geology 
Henry County: Jillson, Willard Rouse. 04074 
Economic geology 
Coal, natural gas, Millard quadrangle, 
occurrence, resources: Jenkins, Evan C. 
03821 
Iron, limestone, clays, Clay City quadrangle 
Simmons, George C. 03950 
Lead, zinc, petroleum, natural gas, resources 
Jillson, Willard Rouse. 04074 
Limestone, sandstone, sand, Vanceburg 


03912 


quadrangle: Morris, Robert H 
03637 
Mineral resources, Berea quadrangle: Weir, 
Gordon W. 03947 
Mineral resources, Centerville quadrangle: 
Kanizay, S. P. 03858 
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Kentucky 
Economic geology 
Mineral resources, Tollesboro quadrangle: 
Peck, John H. 03949 
Petroleum, limestone, Frogue quadrangle, 
occurrence: Lewis, Richard Q., Sr, 
03951 
Petroleum, natural gas, limestone, Center 
quadrangle: Miller, Robert C. 03956 
Engineering geology 
Materials, properties, Tollesboro quadrangle 
Peck, John H. 03949 
Maps, geologic 
Berea quadrangle: Weir, Gordon W. (3947 
Center quadrangle: Miller, Robert C. 03956 
Centerville quadrangle: Kanizay, S, P. 03858 
Clay City quadrangle: Simmons, George ( 
03950 
Frogue quadrangle: Lewis, Richard Q.. Sr 
03951 
Millard quadrangle: Jenkins, Evan C. 0383) 
Tollesboro quadrangle: Peck, John H, 03949 
Vanceburg quadrangle: Morris, Robert H 
03637 
Paleontology 
Pteridophytes, Pennsylvanian, Breathitt 
Formation, cones: Taylor, Thomas N 
04037 
Stratigraphy 
Mississippian, Quaternary, Center 
quadrangle, section: Miller, Robert C, 
03956 
Ordovician, Quaternary, Centerville 
quadrangle, section: Kanizay, S. P. 03858 
Ordovician Quaternary, Berea quadrangle, 
section: Weir, Gordon W. 03947 
Ordovician Quaternary, Clay City 
quadrangle, sections: Simmons, George ( 
03950 
Ordovician Quaternary, Frogue quadrangle, 
section: Lewis, Richard Q., Sr. 03951 
Ordovician Quaternary, Tollesboro 
quadrangle, section: Peck, John H. 03949 
Pennsylvanian, Quaternary, Millard 
quadrangle, section: Jenkins, Evan C. 03821 
Silurian Quaternary, Vanceburg quadrangle 
section: Morris, Robert H. 03637 
Labrador 
Geomorphology 
Ungava Peninsula, central, lakes and drainage 
patterns, icecap melting: Laverdiere, 
Camille. 04100 
Glacial geology 
Ungava Peninsula, Scheffer glacier, melting, 
lakes and drainage: Laverdiere, Camille 
04100 
Lake Superior region 
Geophysical surveys 
Crustal studies, seismic and other, Canada 
U.S. program, summary: West, G. F. 0381] 
Lakes, extinct 
California 
Kramer area, borates: Smith, Ward C, 04279 
Lake Cahuilla, Imperial Valley: McCoy, 
Floyd W., Jr. 04140 
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Properties i 
Hawaii, Kilauea 1955 flows, relation to 
pioneer plants: Doty, Maxwell S. 03713 


Lead 
Geochemistry 
System Cu-Fe- Pb-S: Craig, J. R. 04180 
Kentucky 
Henry County, mining history, reserves: 
Jillson, Willard Rouse. 04074 
Wisconsin 
Temperly- Thompson deposit: Cahoon, 
Bobby G. 04179 
Lexicons 
Stratigraphic names 
New Mexico, northwestern, Mississippian 
Quaternary: Lochman-Balk, Christina. 
03929 
Limestone 
Kentucky 
Center quadrangle, occurrence: Miller, Robert 
C. 03956 
Clay City quadrangle, occurrence: Simmons, 
George C. 03950 
Frogue quadrangle, occurrence: Lewis, 
Richard Q., Sr. 03951 
Vanceburg quadrangle, resources: Morris, 
Robert H. 03637 
Puerto Rico 
Quebradillas quadrangle, occurrence, 
resources: Monroe, Watson H. 03834 
Lineations 
Structural 
Missouri, southeastern: El-Etr, Hasan A. 


04291 
Lithium 
Geochemistry 
Marine sediments, interstitial water: Presley, 
B. J. 03855 
Louisiana 
Areal geolog) 


Avery Island, relation to paleoecology, 
ecology: Gagliano, Sherwood Moneer. 
04253 

Hydrogeology 

Ground-water levels, 1960-64: U.S. 
Geological Survey. 03904 

Southwestern, ground-water levels, salt-water 
intrusion: Harder, A. H. 03826 

Maps, ground water 
Southwestern: Harder, A. H. 03826 
Paleontology 

Foraminifera, Cenozoic, Sphaeroidinella, 

Stratigraphy: Leutze, W. P. 04127 
Stratigraphy 

Quaternary, Mississippi River delta, 
depositignal history: Frazier, David I 
04286 

Magmas 
Differentiation 
Diabase, sulfides: Desborough. George A 
04144 
Sulfur isotopes: Ryznar, G. 04148 
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Magmas 
Experimental studies 
Carbonatite magma, genesis from silicate 
magma: Wyllie, Peter J. 03845 
Hawaiian basalts, olivine-rich, genesis: Green, 
D.H. 04065 
Genesis 
Basaltic glasses, olivine- rich, experimental: 
Green, D. H. 04065 
Magnesium 
Analysis 
EDTA titration, sea water: Szabo, B. J. 03963 
X-ray fluorescence and electron probe: 
Bernstein, F. 03736 


Magnetic field, Earth 


Causes 
General: Takeuchi, Hitoshi. 03920 
Drift 
Westward in historic time: Yukutake, Takesi. 
03767 


Secular variations 
Genesis, westward drift of non-dipole field: 
Y ukutake, Takesi. 03767 


Relation to fluid motion of core: Kahle, A. 
B. 03752 

Relation to fluid motion of core: Vestine, E. 
H. 03751 


Magnetic properties 


Lava 
Oregon, Miocene, NRM as function of 
petrologic properties: Watkins, N. D. 03769 
Magnetite 
Magnetostriction, magnetocrystalline 
anisotropy, variation with depth: Kinoshita, 
H. 03770 
M easurements 
Appalachians, Bloomsburg Redbeds: Roy, J. 
L. 04092 
Pyrrhotite 
Thermal history effects, 
Schwarz, E. J. 03766 
Sphalerite 
Iron content, variations: 
Titanomaghemite 
Irreversible change in Curie point upon 
heating: Larson, E. E. 03768 
Titanomagnetite 
Irreversible change in Curie point upon 
heating: Larson, E. E. 03768 


experimental study: 


Keys, J. D. 04183 


Magnetic surveys 


Canada 
Crustal studies, Hudson 
Beals, C. S$. 03812 
Summary, 1961-66: Serson, P. H. 03803 
Pennsylvania 


Bay, 1965 


project: 


Southeastern, airborne: 
W. 03940 


Bromery, Randolph 


Maine 


{real geolog) 
Shin Pond and Stacyville quadrangles 
Neuman, Robert B. 04118 
Geomorphology 
Southeastern, deltas, marine terrace, end 
moraine complex: Friends of the 
Pleistocene. 03832 
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Maine 
Glacial geology 
Southeastern, end-moraine complex: Friends 
of the Pleistocene. 03832 
Maps, aeromagnetic 
Shin Pond and Stacyville quadrangles: 
Neuman, Robert B. 04118 
Maps, geologic 
Shin Pond and Stacyville quadrangles: 
Neuman, Robert B. 04118 
Major-element analyses 
Alkalic rocks 
Quebec, Oka complex, rock and mineral 
analyses: Gold, D. P. 03838 
Aluminocopiapite 
Alaska, Forty Mile River, Mosquito Fork: 
Jolly, James H. 04175 
Biotite 
Heterogeneity, zoning: Rimsaite, J. 03851 
Carbonatite 
Quebec, Oka complex, rock and mineral 
analyses: Gold, D. P. 03838 
World localities: Gold, D. P. 03843 
Chevkinite 
Synthetic material: Ito, Jun. 04189 
Clintonite 
California, San Diego County: Forman, S. A. 


04275 
Diabase 
Missouri, southeastern: Desborough, George 
A. 04144 


Euxenite 
Heterogeneity, zoning: Rimsaite, J. 03851 
Feldspar 
Heterogeneity, zoning: Rimsaite, J. 03851 
Geikielite 
Quebec, Wakefield area: Hounslow, A. W. 
04221 
Glauconite 
Weathering effects: Wolff, R. G. 04173 
Ground water 
Texas, Kendall County: Reeves, Richard D. 
03898 
Groutite, antimonian 
New Jersey, Franklin: Klein. Cornelis, Jr. 
03638 
Ilmenite 
Infrared absorption data: Liese, H. C. 04164 
Iron 
North Carolina, biotite, wall rock: Fullagar, 
Paul D. 04154 
Madocite 
Ontario, Madoc area, lead sulfantimonides, 
new: Jambor, J. L. 04206 
Magnesium-aluminum carbonate hydroxide 
Synthetic mineral, cf. manasseite, 
hydrotalcite: Ross, G. J. 04272 
Magnetite 
Infrared absorption data: Liese, H. C. 04164 
Mica 
Colorado, Gunnison County, Brown Derby 
No. | pegmatite: Heinrich, E. William. 
04274 


Major-—element analyses 
Perrierite 
Synthetic material: Ito, Jun. 04189 
Phlogopite 
Heterogeneity, zoning: Rimsaite, J. 0385] 
Pyrite 
New Brunswick, various localities: 
Sutherland, J. K. 04223 
Pyrrhotite 
Low temperature natural phases: Arnold, R. 
G. 04205 
Rammelsbergite 
Pararammelsbergite: Radcliffe, Dennis 
04217 
Rhyolite 
Quebec, Noranda area: Ryznar, G. 04148 
Serpentinite reaction zones 
United States, Pacific coast, chemical, 
spectrographic: Coleman, Robert 
G. 04271 
Shattuckite 
Arizona, Ajo area: Vlisidis, Angelina C, 03635 
Veenite 
Ontario, Madoc area, lead sulfantimonides, 
new: Jambor, J. L. 04206 
Volcanics 
Nevada, Nevada Test Site, zeolitic tuffs: 
Riecker, Robert E. 04162 
Mammalia 
“Eucastor”’ cf. curtis 
Miocene, South Dakota, Bijou Hills, teeth 
Stout, Thompson M. 03892 
Gregoryniys 
Tertiary, South Dakota, Rosebud Formation, 
skeleton, relation to heteromyids: 
Galbreath, Edwin C. 04215 
H ydrodamalis gigas 
Pleistocene, California, Monterey Bay, skull 
Jones, Robert E. 03798 
M ylagaulus sp. 
Miocene, South Dakota, Bijou Hills, teeth: 
Stout, Thompson M. 03892 
Peromyscus (Copemys) sp. 
Miocene, South Dakota, Bijou Hills, teeth 
Stout, Thompson M. 03892 
Manganese 
Geochemistry 
Marine sediments, interstitial water: Presley, 
B. J. 03855 
Montana 
Batholiths, trace contents: Brownlow, Arthur 
H. 04177 
Manitoba 
Maps, aeromagnetic 
Carroll Lake area: Canada Geological Survey 
03697 
Cross Lake area: Canada Geological Survey 
03696 
Deer Lake area: Canada Geological Survey 
03698 
Island Lake area: Canada Geological Survey 
03701 
Pointe du Bois area: Canada Geological 
Survey. 03695 
Stull Lake area: Canada Geological Survey 
03703 
Sturgeon Lake (Ontario) area: Canada 
Geological Survey. 03704 
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INDEX 


Manitoba 
Stratigraph) : 
Triassic Jurassic Systems: € arlson, C. E. 


03629 


Mantle 
Canada a . 
Drilling program, summary: Smith, Charles 


H. 03809 
Elastic waves, research progress: Whitham, 
Kenneth. 03777 
Upper Mantle Program, report 1967: Smith, 
C. H. 03801 
Convection currents 
Continental drift theory: Takeuchi, Hitoshi. 
03920 
Elastic waves 
P-waves, velocity distribution, nuclear 
explosions: Lehmann, I. 04208 
Processes 
Magma generation, basaltic glasses, Hawaiian 
type: Green, D. H. 04065 
Structure 
Seismic studies, Salmon nuclear event: 
Rawson, D. E. 03760 
Marine geology 
Bottom features 
Mid-Atlantic Ridge, geophysical surveys, 
summary: Loncarevic, B. D. 03814 
California 
Continental slope, Point Conception area, San 
Miguel Gap: Wright, Frederick Fenning. 
04224 
Instruments 
Gravimeters, allowable error range: Orlin, 
Hyman. 04077 
Mineral resources 
Deep-sea prospecting and mining problems, 
equipment: Bascom, Willard. 03753 
Sediments 
Gulf of Mexico, Florida shelf: Hyne, Norman 
J.04009 
Interstitial waters, manganese and related 
elements: Presley, B. J. 03855 
Maryland 
Maps, aeromagnetic 
Baltimore County and City: Bromery, 
Randolph W. 03941 
Maps, gravity 
Baltimore County and City: Bromery, 
Randolph W. 03942 
Paleontology 
Pteridophytes, Cretaceous, Azolla: Hall, John 
W. 03990 
Weathering 
Annapolis area, Aquia Greensand: Wolff, R. 
G. 04173 
Massachusetts 
Economic geology 
Mineral resources, Rowe quadrangle: 
Chidester, A. H. 03926 
Maps, geologic 
Rowe quadrangle: Chidester, A. H. 03926 
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Massachusetts 
Stratigraphy 
Cambrian—Ordovician, Quaternary, Rowe 
quadrangle, sections: Chidester, A. H. 
03926 


Mercury 
Abundance 
Colorado Plateau: Cadigan, Robert A. 04178 
Mesozoic 
Alberta 
Oyen area, stratigraphy: Irish, E. J. W. 03759 
Triassic- Jurassic Systems: Carlson, C. E. 
03629 
Gulf Coastal Plain 
Carbonate shelves, stratigraphy: Rogers, James 


K. 04269 

Stratigraphy, summary: Rainwater, E. H. 
04267 

Stratigraphy, summary: Yarborough, Hunter, 
Jr. 04248 


Gulf of Mexico 
Stratigraphy, summary: Rainwater, E. H 
04267 
Stratigraphy, summary: Yarborough, Hunter, 
Jr. 04248 
Manitoba 
Triassic- Jurassic Systems: Carlson, C. E. 
03629 
Montana 
Triassic- Jurassic Systems: Carlson, C. E. 
03629 
New Mexico 
Northwestern, stratigraphic lexicon: 
Lochman-Balk, Christina. 03929 
North Dakota 
Triassic-Jurassic Systems: Carlson, C. E. 
03629 
Saskatchewan 
Triassic-Jurassic Systems: Carlson, C. E. 
03629 
Metamorphic rocks 
Amphibolite 
Mineral composition, Greenland, 
Sondrestrom area: Treves, Samuel B. 03622 
General 
Petrology, Ontario, Westport map-area: 
Wynne-Edwards, H. R. 04068 
Gneiss 
Mineral composition, cordierite-garnet, 
Georgia: Salotti, Charles A. 04169 
Mineral composition, Greenland, 
Sondrestrom area: Treves, Samuel B. 03622 
Marble 
Geochemistry, Sr isotope ratios, cf. 
carbonatite, kimberlite: Powell, J. L. 03842 
Geochemistry, trace-element content, 
differentiation from carbonatites: Quon, Shi 
H. 03818 
Metagraywacke 
Geochemistry, oxygen, carbon dioxide, sulfur 
fugacities in metamorphism: Condie, Kent 
C. 04277 



































Metamorphic rocks 
Mineral assemblages 
British Columbia, Cassiar Mts., Blue River 
ultramafic intrusion: Wolfe, William John 
04293 
Mineral facies 
Greenland, Sondrestrom area, Precambrian 
complex: Treves, Samuel B. 03622 
Nevada, Pine Forest Range, pre Tertiary 
units: Smith, James Gordon, 2d. 04233 
Ontario, Jackfish- Middleton area: Walker, J. 
W.R. 03908 
Serpentinite reaction zones 
Petrology, geochemistry, U.S., pacific coast: 
Coleman, Robert G. 04271 
Metamorphism 
Contact 
Nevada, Pine Forest Range, pre-Tertiary 
units: Smith, James Gordon, 2d. 04233 
Serpentinites, low-temperature reaction 
zones, U.S., Pacific coast: Coleman, Robert 
G. 04271 
Dynamic 
Alberta, Jasper area, Miette Group 
Charlesworth, H. A. K. 03828 
Migration of elements 
Massive sulfide, North Carolina: Fullagar, 
Paul D. 04154 
P_T conditions 
Greenland, Sondrestrom area, 
Nagssugtogidian orogeny: Treves, Samuel 
B. 03622 
Regional 
Georgia, Lincoln County, cordierite-garnet 
gneiss: Salotti, Charles A. 04169 
North Carolina, Salisbury adamellite pluton 
Phillips, Edward L., Jr. 03893 
Ontario, Jackfish- Middleton area: Walker, J 
W.R. 03908 
Metasomatism 
Gneiss 
Fenitization by alkalic complexes: Heinrich, 
E. William. 04084 
Process 
Serpentinization, low-temperature reaction 
zones, U.S., Pacific coast: Coleman, Robert 
G. 04271 
Ultramafic rocks 
Serpentinization, British Columbia, Cassiar 
Mts., Blue River intrusion: Wolfe, William 
John. 04293 
Meteor craters 
Arizona 
Meteor Crater, meteorite collecting: Bennett, 
Michael A. 04097 
Canada 
General, exploration 1950-66, summary 
Innes, M. J. S. 03808 
Meteorites 
Age 
Iron, K_ Ar, technique, interpretation 
Rancitelli, Louis Albert. 04254 
Canyon Diablo 
Collecting, distribution: Bennett, Michael A 
04097 
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Meteorites 
Composition 
Stanfieldite, new phosphate f 
Fuchs, Louis H. 0387] 
Cosmic dust 


TOM stony-iron 


Genesis, ablation from iron meteorites an 
mesosiderites: ElGoresy, A. 03976 

Greenland, isotope evidence of source: 
Fireman, E. L. 03974 

Iron- rich spherules, identification by chemical 
and physical properties Hodge, P. W, 
03975 

Pacific red clay cf. Greenland dust, argon 
isotope anomalies: Tilles, D. 03977 

Flux 

Annual variation, radio observations: Elford, 
W.G. 03972 

Metallic particles, aerosol samples: Melton, C. 
E. 03973 


General 


d 


Canada, falls, finds, collections Douglas, J. 
A. V.03807 
Harleton 
Radioactivity, cosmogenic Shedlovsky, Julian 
P. 03616 
Peace River 
Radioactivity, cosmogenic: Shedlovsky, Julian 
P. 03616 
Radioactivity 
Peace River, Harleton, cosmogenic 
Shedlovsky, Julian P. 03616 
Weekeroo Station 
Potassium-argon age, vs 
strontium- rubidium: Rancitelli, 
Louis Albert. 04254 
Mexico 
4 bsolute age 
Providencia area, ore deposits, methods: 
Lanphere, Marvin A. 04281 
{real geology) 
Coahuila, Viesca area: Mayer P. Rul, 
Federico A. 03836 
San Luis Potosi, mineral districts: Meza 
Lozano, Jose Marin. 04198 
Economic geology 
Lead, zinc, Providencia area, age: Lanphere, 
Marvin A. 04281 
Mineral resources, San Luis Potosi, districts 
and mines: Meza Lozano, Jose Marin 
04198 
Maps, geologic 
Coahuila, Viesca area: Mayer P. Rul, 
Federico A. 03836 
San Luis Potosi: Meza Lozano, Jose Marin 
04198 
Maps, mineral resources 
San Luis Potosi: Meza Lozano, Jose Marin 
04198 
Mineralogy 
Cocinerite, Ramos area, Cocinera mine, 
discredited: Skinner, Brian J. 04174 
Paleontology 
Angiosperms, legumes, amber producers: 
Langenheim, Jean H. 03993 
Microflora, Tertiary: Graham, Alan. 03994 
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INDEX 


Mexico 
Sedimentary petrology 
Coahuila, Patula Arkose: Krutak, Paul R. 
04052 
Volcanology : 
Colima, activity, 1894-1965: Sobota K., Felix. 
04197 
Weathering 
Baja California, Pliocene red beds: Walker, T. 
R. 04283 
Microscope methods 
Preparations 
Thin sections, clays, resin impregnation 
technique: Sutherland, Hugh B. 03784 
Mineragraphy 
Reflectivity : 
Calculation: Eales, Hugh V. 04152 
Sources of error: Leow, J. H. 04153 
Textures 
Diabase, sulfides: Desborough, George A. 
04144 
Mineral collecting 
Guides 
New Brunswick, Quebec: Sabina, Ann P. 
03621 
Rocks, minerals, fossils, elementary 
handbook: Gallant, Roy A. 03831 
New Brunswick 
Dalhousie- Bathurst- Fredericton area, 
guidebook: Sabina, Ann P. 03621 
Quebec 
Eastern Townships and Gaspe, guidebook: 
Sabina, Ann P. 03621 
Mineral data 
Adularia 
Composition, chemical analyses, standard 


Albite 
Composition, Brown Derby pegmatites, 
Colorado, Gunnison County: Heinrich, E. 
William. 04274 
Composition, chemical analyses, standard 
samples: Goldich, S. S. 03624 
Aluminocopiapite 
Optical, chemical, X-ray diffraction data: 
Jolly, James H. 04175 
Analcime 
Cell parameters, relation to composition: 
Whetten, J. T. 03847 
Anatase 
Molecular orbital studies: Hsia, Yu-ping. 
04255 
Austinite 
Structure, Utah, Gold Hill area: Williams, 
Sidney A. 04166 
Barysilite 
Synthesis, replacement of Mn by other 
cations, X-ray powder data: Ito, Jun. 04273 
Bermanite 
Structure, new formula, Arizona, Bagdad 
district: Leavens, Peter B. 04191 
Bornite 
Bonding properties of sulfur: Manning, P. G. 
04222 
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Mineral data 


Bromellite 
Synthesis from sodium boron fluxes: Linares, 
R.C. 04165 
Synthetic, defects, growth related: Austerman, 
S. B. 03890 
Bromyrite 
Synthetic, defects in microcrystals: Berry, C. 
R. 03889 
Brookite 
Molecular orbital studies: Hsia, Yu—ping. 
04255 
Calcite 
Synthetic, from aqueous solution with 
ammonium chloride: Gruzensky, P. M. 
03882 
Calcium silicate 
Synthesis, stability: Roy, Della M. 03853 
Carbonates 
Aragonite- calcite transition: Davis, Briant L. 
04270 
Chevkinite 
Synthesis, general description: Ito, Jun. 04189 
Clinoptilolite 
Chemical analyses, cell parameters, effect of 
exchanged cations: Shepard, Anna O. 03844 
Clintonite 
Composition, structure: Forman, S. A. 04275 
Cocinerite 
Discredited, intergrowth of chalcocite and 
silver: Skinner, Brian J. 04174 
Cordierite 
Properties, composition, Georgia, Lincoln 
County: Salotti, Charles A. 04169 
Corundum 
Ruby, synthetic, Czochralski technique: 
Charvat, F. R. 03878 
Sapphire and ruby, deformation twinning: 
Levengood, W. C. 03880 
Cummingtonite-grunerite series 
Cation distributions from Mossbauer spectra: 
Bancroft, G. Michael. 04195 
Dawsonite 
Structure: Frueh, A. J., Jr. 04204 
Diamond 
Synthetic, growth techniques: Strong, H. M. 
03887 
Enstatite 
Polymorphism, shear strength, slip system: 
Riecker, R. E. 04141 
Euxenite 
Composition, heterogeneity, zoning: 
Rimsaite, J. 03851 
Feldspar 
Composition, heterogeneity, zoning: 
Rimsaite, J. 03851 
Geikielite 
Optics, X-ray diffraction, analyses, Quebec, 
Wakefield area: Hounslow, A. W. 04221 
Glauconite 
Composition, properties, effect of weathering: 
Wolff, R.G. 04173 
Groutite, antimonian 
Composition, properties: Klein, Cornelis, Jr 
03638 
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Mineral data 
Halite 
Epitaxial overgrowth mechanics, 
supersaturated brines: Sclar, C. B. 03883 
Synthetic, growth from aqueous solution, 
initial stages: vonBatchelder, F. 03884 
Heulandite 


Chemical analyses, cell parameters, effect of 


exchanged cations: Shepard, Anna O. 03844 
Hydrogarnet 
Synthesis, cell edges: Ito, Jun. 04190 
Synthesis, stability: Roy, Della M. 03853 
Ilmenite 
Composition, infrared spectra: Liese, H. C. 
04164 
Johannsenite 
Crystal chemistry, structure: Freed, Robert 
Lowell. 04227 
Kaolinite 
Genesis from montmorillonite, experimental: 
Poncelet, G. M. 04161 
Kyanite 
Blue color, due to Ti”: White, Eugene W. 
03755 
Larsenite 
Synthesis, melting temperature, X-ray powder 
data: Ito, Jun. 04273 
Lepidolite 
Composition, polytypes in pegmatite, 
Colorado, Gunnison County: Heinrich, E. 
William. 04274 
M adocite 
Description, new lead sulfantimonide, 
Ontario, Madoc area: Jambor, J. L. 04206 
Magnesium-aluminum carbonate hydroxide 
Synthesis, properties, cf. manasseite, 
hydrotalcite: Ross, G. J. 04272 
Magnetite 
Composition, infrared spectra, New England: 
Liese, H. C. 04164 
Margarosanite 
Crystal chemistry, structure: Freed, Robert 
Lowell. 04227 
Mica, trioctahedral brittle 
Nomenclature, clintonite as species name: 
Forman, S. A. 04275 
M onazite 
Nomenclature, group or species name: 
Levinson, A. A. 03852 
Montmorillonite 
Conversion to kaolinite, experimental: 
Poncelet, G. M. 04161 
Muscovite 
Composition, pegmatite, Colorado, Gunnison 
County: Heinrich, E. William. 04274 
Native arsenic 
Newfoundland, Springdale Peninsula, 
occurrence: Papezik, V. S. 04220 
Nigerite 
Structure, occurrence as polytypes: Peacor, 
Donald R. 03627 
Olivine 
Compositions, coexisting with pyroxene and 
magnesioferrite: Speidel, D. H. 04276 


Mineral data 
Oxides 
Corundum- structure, growth by flux method: 
Barks, R. E. 03886 
Pararammelsbergite 
Unit cell and compositional y ariations: 
Radcliffe, Dennis. 04217 
Parawollastonite 
Structure: Trojer, F. J. 03764 
Pendletonite 
Properties, new hydrocarbon, California, San 
Benito County: Murdoch, Joseph. 04086 
Periclase 
Synthetic, chemical vapor deposition: Mee, J, 
E. 03881 
Perrierite 
Synthesis, general description: Ito, Jun. 04189 
Phlogopite 
Composition, heterogeneity, zoning: 
Rimsaite, J. 03851 
Pyrite 
Cleavage, X-ray method of study: Frenzel, 
Gerhard. 04194 
Pyroxene 
Composition, chemical analyses, standard 
samples: Goldich, S. S. 03624 
Compositions, coexisting with olivine and 
magnesioferrite: Speidel, D. H 
04276 
Pyrrhotite 
Composition and phase relations, range at low 
temperatures: Arnold, R. G. 04205 
Magnetic properties, dependence on thermal 
history: Schwarz, E. J. 03766 
Rammelsbergite 
Unit cell and compositional variations: 
Radcliffe, Dennis. 04217 
Rare-earths 
Nomenclature: Levinson, A. A. 03852 
Ruby 
Synthetic, structure, X-ray diffraction 
analysis, Lang method: Belt, Roger F. 
03730 
Rutile 
Molecular orbital studies: Hsia, Yu- ping. 
04255 
Serpentine 
Dehydration of metastable, P-T relations at 
high pressures: Roy, Rustum. 03854 
Seybertite 
Composition, structure: Forman, S. A. 04275 
Shattuckite 
Composition, formula, Arizona, Ajo area: 
Vlisidis, Angelina C. 03635 
Sheridanite 
Composition, chlorite not talc: Forman, S. A. 
04202 
Silicates 
Layer, hydrogen. bonding site distribution: 
Johns, W. D. 03849 
Sphalerite 
Crystal chemistry, Fe locations: Manning, P 
G. 04203 
Iron substitution: Keys, J. D. 04183 
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Mineral data 


Spinel : 2 
Synthetic, growth from fluoride solution: 


Dugger, C. O. 03885 
Stanfieldite é : 
Description, new phosphate in stony-iron 
meteorites: Fuchs, Louis H. 03871 
Staurolite ; 
Composition, sectoral variations: Hollister, 
Lincoln S. 03758 
Strontianite 
Synthesis, solid solution toward CaCO, and 
MgCOs: Froese, E. 04294 
Sylvite 
Synthetic, growth from aqueous solution, 
“initial stages: vonBatchelder, F. 03884 
Thorium minerals 
Glossary: Frondel, Judith W. 04014 
Titanomaghemite 
Magnetic properties: Larson, E. E. 03768 
Titanomagnetite 
Magnetic properties: Larson, E. E. 03768 
Tourmaline 
California, occurrence, types: Evans, James R. 
03924 
Tridymite 
Pseudomorph after wood, structure, Virginia: 
Mitchell, Richard S. 03870 
Stability, against quartz and cristobalite, 
composition effect: Rockett, T. J. 04168 
Uranium 
Glossary: Frondel, Judith W. 04014 
Veenite 
Description, new lead sulfantimonide, 
Ontario, Madoc area: Jambor, J. L. 04206 
Xanthophyllite 
Re-examination, varietal names not justified: 
Forman, S. A. 04202 
Zeolites 
Cell parameters, chemical analyses, Nova 
Scotia: Aumento, F. 03817 
Structure, changes by cation exchange: Roy, 
Rustum. 03846 
Structure, changes with dehydration, detection 
technique: Roy, Rustum. 03819 
Zinnwaldite 
Composition, polytype in pegmatite, 
Colorado, Gunnison County: Heinrich, E. 
William. 04274 
Mineral deposits, genesis 
Boron 
California, borates: Smith, Ward C. 04279 
Copper, zinc 
Quebec, Quemont mine: Ryznar, G. 04148 
Gold 
Placers, bedrock values: Cheney, Eric S. 04157 
Hydrothermal 
Gangue minerals, solubilities, depositional 
processes: Holland, Heinrich D. 03619 
Oxygen-isotope abundances: Taylor, H. P., 
Jr. 04069 
Igneous processes 
Ore magmas, experimental studies: Naldrett, 
Anthony J. 04185 





Mineral deposits, genesis 


Igneous processes 
Sulfides, diabase, differentiation: 
Desborough, George A. 04144 
Massive sulfide 
Copper, North Carolina: Fullagar, Paul D. 
04154 
Ore-forming fluids 
New Mexico, fluid inclusions: Roedder, 
Edwin. 04186 
Source rocks: Krauskopf, Konrad B. 03620 
Temperature, factors affecting: Toulmin, 
Priestley, 3d. 04070 
Wallrock alteration: Meyer, Charles. 04064 
Porphyry copper 
Isotopes, hydrogen, oxygen: Sheppard, Simon 
M. F. 04160 
Source rocks 
Colorado Plateau, Navajo Sandstone: 
Cadigan, Robert A. 04178 
Copper, Montana, batholiths: Brownlow, 
Arthur H. 04177 
Structural controls 
Missouri, southeastern: El-Etr, Hasan A. 
04291 
United States, western, mineral belts: 
Landwehr, W. R. 03639 
Supergene processes 
Copper, clays, Arizona, Ray area: Stephens, 
J.D. 04158 


Mineral exploration 


Geophysical methods 
Radioactivity, helicopter: Adams, John A. S. 
04176 
Grid drilling 
Feasibility: Drew, Lawrence J. 04150 
Ore guides 
Geomorphology, placers: Ruppel, Edward T. 
04147 
Underseas 
Open-sea prospecting and mining problems, 
equipment: Bascom, Willard. 03753 


Mineral resources 


Exploration 
Underseas, prospecting and mining problems, 
equipment: Bascom, Willard. 03753 


Mineral zoning 


Massive sulfide 
North Carolina, Ore Knob: Fullagar, Paul D. 
04154 
Regional 
Utah, Park City district: Nackowski, M. P. 
04184 


Mineralogy 


Classification 
Pyroxene group, johannsenite and 
margarosanite: Freed, Robert 
Lowell. 04227 
Crystal growth 
Bromellite, defects, growth related: 
Austerman, S. B. 03890 
Bromyrite, defects in microcrystals: Berry, C. 
R. 03889 
Calcite, aqueous solution with ammonium 
chloride: Gruzensky, P. M. 03882 
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Mineralogy 
Crystal growth 

Conference proceedings: Peiser, H. Steffen 
03875 

Corundum, synthetic ruby, Czochralski 
technique: Charvat, F. R. 03878 

Corundum, synthetic sapphire, automated 
Verneuil process: Reiss, F. A. 03879 

Diamond, experimental study: Strong, H. M 
03887 

Experimental studies, cleavage in domain 
crystal: Amoros, J. L. 03850 

Fundamental factors, interface kinetics, 
surface energy, diffusion: Jackson, K. A. 
03877 

Halite and sylvite, initial stages in aqueous 
solution: vonBatchelder, F. 03884 

Halite, epitaxial overgrowths, mechanics, 
supersaturated brine: Sclar, C. B. 03883 

Morphologic stability, factors: Cahn, J. W 
03888 

Oxides, corundum structure, flux method: 
Barks, R. E. 03886 


Periclase, chemical vapor deposition: Mee, J. 


E. 03881 

Spinel, from fluoride solution: Dugger, C. O 
03885 

Techniques, recent developments: Laudise, R. 
A. 03876 

Verneuil process, automated: Reiss, F. A 
03879 


Identification techniques 
Infrared absorption spectroscopy, 
atmospheric dust: Blanco, Abel J. 04047 
Refractive index, Brewster angle method, 
application, errors: Butterill, J. D. 04171 
Sample preparation for X-ray diffractometer: 
Bloss, F. Donald. 04170 
Inversion 
Aragonite type to calcite-type in potassium 
nitrate, memory effect: Davis, Briant L. 
04270 
M ethods 
Cleavage in Opaque or isotropic minerals, X 
ray technique: Frenzel, Gerhard. 04194 
Pseudomorphism 
Goethite after glauconite: Wolff, R. G. 04173 
Mining geology 
M ine drainage 
Waters, composition: Corbett, Robert G 
04156 
Minnesota 
Maps, geologic 
Duluth area, Fond du Lac Formation 
exposures, Pleistocene drift: Morey, G. B 
03747 
Petrology 
Duluth Gabbro, sulfides: Hall, Henry T 
04181 
Sedimentary petrology 
Duluth area, Fond du Lac formation: Morey, 
G. B. 03747 
Stratigraphy 
Precambrian, Fond du Lac Formation, 
Duluth area: Morey, G. B. 03747 


Mississippi 
Engineering geolog) 
Nuclear explosions, Salmon, Tatum salt 
dome: Rawson, D. E. 03760 
Geochemistry 
Oilfield waters, Tertiary and Cretaceous, 
ions, correlation: Collins, A. Gene. 04066 
Geophysical surveys 
Crustal studies, Salmon nuclear event: 
Rawson, D. E. 03760 
Stratigraphy 
Jurassic, sedimentary petrology: Oxley, M. L. 
04262 
Mississippi embayment 
Structural geolog) 
Fectonic position, cf. Florida embankment: 
Banks, J. E. 04136 
Mississippi Valley 
Economic geolog\ 
Zinc, Wisconsin, southwestern: Cahoon, 
Bobby G. 04179 
Mississippian 
irkansas 
Pteridophytes, Fayetteville Shale Taylor, 
Thomas N. 04001 
Pteridophytes, flora: Eggert, Donald A, 04025 
Indiana 
Southwestern, St. Louis Limestone, 
evaporites: French, Robert R. 03865 
Montana 
Cottonwood Canyon Member of Madison 
Limestone, stratigraphy, conodonts: 
Sandberg, Charles A. 04120 
New Mexico 
Northwestern, stratigraphic lexicon 
Lochman- Balk, Christina. 03929 
Palynology 
Assemblages, regional differences, climatic 
control: Sullivan, H. J. 03905 
West Virginia 
Greenbrier Group, stratigraphy: Overbey, 
William K., Jr. 03623 
Wyoming 
Cottonwood Canyon Member of Madison 
Limestone, stratigraphy, conodonts: 
Sandberg, Charles A. 04120 
Missouri 
Ee onomc geology 
Lead, iron, barite, southeastern, minerogenic 
province: El Etr, Hasan A. 04291 
Engineering geology 
Highways, Pulaski County, Highway 66, 
underlying cave system: Vineyard, Jerry D. 
03980 
Geomorphology 
Hannibal area, caves, Louisiana Limestone 
Vineyard, Jerry D. 03981 
Pulaski County, cave system under Highway 
66: Vineyard, Jerry D. 03980 
Paleontology 
Pteridophytes, Pennsylvanian, Alethopieris 
Cridland, Arthur A. 04000 
Pteridophytes, Pennsylvanian, Drywood 
Shale, calamitean cone: Cridland, Arthur 
A. 03997 
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Missouri 
Petrology -_ 
Iron County, diabase, differentiation: 
Desborough, George A. 04144 
Photogeology . 
Southeastern, lineations, drainage cf. 
structural: El-Etr, Hasan A. 04291 
Stratigraphy 
Devonian, Saint Laurent Limestone, 


correlation with Lingle, Illinois: 

Fraunfelter, George H. 04216 
Pennsylvanian, Sparland cyclothem, Forest 

City basin: Manos, Constantine. 04081 


Structural geology 
Southeastern, lineations, relation to mineral 
deposits: El-Etr, Hasan A. 04291 


Mollusea 
Quaternary 
Bahamas, New Providence Island, Pleistocene 
faunas: Hebard, Edgar B. 03797 
Tertiary 
California, Skooner Gulch Formation, 
Miocene age: Addicott, Warren O. 04011 
Molybdentm 
Exploration 
Field kit, analysis: Barakso, J. J. 04151 
Montana 
Economic geology 
Copper, batholiths: Brownlow, Arthur H 
04177 
Gold, southwestern, placer possibilities: 
Ruppel, Edward T. 04147 
Petroleum, Williston basin, accumulation, 
subsidence structures: Parker, John M. 
04111 
Petroleum, Williston basin, trap mechanics, 
Nisku Formation: Swenson, Robert E. 
041°? 
Mineralogy 
Illite, Belt Series, western, diagenesis: 
Maxwell, Dwight T. 04085 
Paleontology 
Conodonts, Devonian- Mississippian, 
Cottonwood Canyon Member: Sandberg, 
Charles A. 04120 
Pteridophytes, Cretaceous, Azolla: Hall, John 
W. 03990 
Stratigraphy 
Devonian- Mississippian, Cottonwood 
Canyon Member of Madison: Sandberg, 
Charles A. 04120 
Permian, lithofacies, eastern: Maughan, 
Edwin K. 03728 
Permian, lithofacies, southwestern: Sheldon, 
Richard P. 03723 
Triassic-Jurassic Systems: Carlson, C. I 
03629 
Structural geology 
Williston basin, salt solution, structures, oil 
trap mechanics: Swenson, Robert E. 04112 
Williston basin, subsidence structures, salt 
solution: Parker, John M. 04111 
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Nebraska 
Geomorphology 
Sioux County, landforms, erosion, 1911-1966: 
Worth, Larry D. 03939 
Stratigraphy 
Permian, Interval B: Mudge, M. R. 03912 
Permian, lithofacies: Mudge, Melville R. 
03714 
Nevada 


Engineering geology 
Rock mechanics, zeolitic tuffs, Nevada Test 
Site: Riecker, Robert E. 04162 
Maps, geologic 
Ely quadrangle: Brokaw, Arnold L. 03857 
Scrugham Peak quadrangle: Byers, F. M., Jr. 
03958 
Petrology 
Pine Forest Range, Permian(?)-Tertiary units: 
Smith, James Gordon, 2d. 04233 
Stratigraphy 
Permian, lithofacies, northeastern: Sheldon, 
Richard P. 03723 
Silurian- Quaternary, Ely quadrangle, 
sections: Brokaw, Arnold L. 03857 
Tertiary-Quaternary, Scrugham Peak 
quadrangle, sections: Byers, F. M., Jr. 
03958 
New Brunswick 
Mineralogy 
Dalhousie-Bathurst- Fredericton area, 
collecting, guidebook: Sabina, Ann P. 
03621 
Pyrite, various localities, composition: 
Sutherland, J. K. 04223 
New England 
Geochemistry 
Granite, gneiss, magnetite analyses: Liese, H. 
C. 04164 
Geomorphology 
Cape Cod-Long Island chain, general 
description, genesis: Sterling, Dorothy. 
03891 
New Jersey 
Economic geology 
Copper, Pahaquarry, occurrence: Tan, Li 
Ping. 04023 
Mineralogy 
Groutite, antimonian, Franklin: Klein, 
Cornelis, Jr. 03638 
Leucophoenicite, crystal structure, Franklin: 
Moore, Paul B. 04167 
New Mexico 
1 real geology 
Albuquerque to Gallup, field trip, road log: 
Baltz, E. H., Jr. 04043 
Bosque del Apache National Wildlife Refuge: 
Bachman, George O. 04012 
Chuska Mountains, Cenozoic: Blagbrough, 
John W. 03930 
Defiance-Zuni- Mt. Taylor region, 
guidebook: New Mexico Geological 
Society. 03938 
Gallup to Albuquerque, field trip, road log: 
Baltz, E. H., Jr. 04044 










New Mexico 


Areal geology 
Gallup to Chuska Mountains, field trip road 
log: Beaumont, Edward C. 03935 
Grants uranium region, field trip, road log: 
Kittel, Dale F. 04056 
Mount Taylor volcanic field: Shomaker, John. 
04042 
Economic geology 
Mineral resources, Bosque del Apache 
National Wildlife Refuge: Bachman, 
George O. 04012 
Petroleum, Permian basin, well data 
processing system: Cooper, C. G. 04098 
Petroleum, Salt Creek area, possibilities: 
Bachman, George O. 04013 
Petroleum, southeastern, accumulation 
process: Summers, W. K. 04040 
Uranium, Grants region, occurrence: Kittel, 
Dale F. 04058 
Geochemistry 
Hansonburg district, fluid inclusions: 
Roedder, Edwin. 04186 
Geomorphology 
Grants mineral belt, landforms, fracture 
influence: Laverty, Robert A. 04059 
White Sands National Monument area, 
gypsum desert, dunes: Fischer, Heinz. 
04199 
Hydrogeology 
Laguna Pueblo-Gallup area, ground-water 
resources: Cooper, James B. 04061 
Navajo Indian Reservation, ground-water 
resources: Edmonds, R. J. 03931 
Union County, Cretaceous and Tertiary 
aquifers, resources: Cooper, James B. 03628 
Maps, geologic 
Bluewater quadrangle: Thaden, Robert E. 
03952 
Dos Lomas quadrangle: Thaden, Robert E. 
03953 
Grants quadrangle: Thaden, Robert E. 03954 
Grants SE quadrangle: Thaden, Robert E. 
03955 
Maps, ground water 
Union County, well locations: Cooper, James 
B. 03628 
Maps, lithofacies 
West Texas Permian basin: Oriel, S. S. 03910 
West Texas Permian basin: Oriel, Steven S. 
03725 
Maps, structure 
Zuni and Defiance uplifts, contours on 
Dakota Sandstone: Kelley, Vincent C. 
03934 
Paleoclimatology 
Triassic, Chinle Formation, Zuni Mts.: Ash, 
Sidney R. 04055 
Paleontology 
Pteridophytes, Spermatophytes, Triassic, 
Chinle Formation: Ash, Sidney R. 04055 
Petrology 
Zuni Mountains, Precambrian granitic rocks 
and schist: Fitzsimmons, J. Paul. 03932 
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New Mexico 
Sedimentary petrology 
Pedernal Peak, banded iron formation, 
Precambrian: Woodward, Lee A. 0404) 
White Sands National Monument area, 
gypsum sand: Fischer, Heinz. 04199 
Stratigraphy 
Cretaceous, Dakota- Tres Hermanos Telations 
Grants area: Marvin, Robert G. 04057 : 
Jurassic, Morrison Formation, 
Saucier, Alva E. 04060 
Jurassic, Zuni Mountains, north flank: Smith 
Clay T. 04062 5 
Mississippian- Quaternary, lexicon: Lochman 
Balk, Christina. 03929 
Permian, lithofacies, northeastern: Dixon, 
George H. 03726 


northwestern 


Permian, lithofacies, northwestern: Hallgarth, 
Walter E. 03715 
Permian, lithofacies, western: McKee, Edwin 
D. 03716 
Permian, reefs and associated deposits, 
southeastern: King, P. B. 03916 
Permian, West Texas Permian basin, 
lithofacies: Oriel, Steven S. 03725 
Permian-Quaternary, Bluewater quadrangle, 
section: Thaden, Robert E. 03952 
Permian Quaternary, Grants quadrangle, 
section: Thaden, Robert E. 03954 
Permian-Quaternary, Grants SE quadrangle, 
section: Thaden, Robert E. 03955 
Precambrian, banded iron formation: 
Woodward, Lee A. 04041 
Triassic-Quaternary, Union County, 
generalized section: Cooper, James B. 03628 
Structural geology 
Grants mineral belt, fracture patterns: 
Laverty, Robert A. 04059 
Santa Fe County, Galisteo syncline, shale 
diapirs: Lisenbee, Alvis Lee. 03987 
Zuni and Defiance uplifts: Kelley, Vincent € 
03934 
New York 
Economic geology 
Zinc, Balmat area: Wiltse, Milton A. 04280 
Geomorphology 
Long Island, general description, genesis: 
Sterling, Dorothy. 03891 
Hydrogeology 
Upstate, resource investigations, new 
approaches: LaSala, A. M., Jr. 03779 
Paleontology 
Fauna, Devonian, Bois Blanc and Schoharie 
Formations: Oliver, William A., Jr. 04103 
Gymnosperms, Devonian, Middle. 
progymnosperm: Matten, Lawrence. 
03989 
Pteridophytes, Devonian, Platyphyllum: 
Stone, J. L. 04036 
Petrology 
Adirondack Mountains, igneous rocks, 
metamorphism, oxygen- isotope study: 
Taylor, H. P., Jr. 04069 
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INDEX 


New York 


Stratigraphy ; ; 
Devonian, Bois Blanc Formation, western, 


correlation: Oliver, William A., Jr. 
04103 
Newfoundland 
Mineralogy 
Native arsenic, Springdale Peninsula: Papezik, 
V.S. 04220 
Nickel 
Geochemistry 
Marine sediments, interstitial water: Presley, 
B. J.03855 
System Fe-Ni-S: Naldrett, A. J. 04155 


Nodules 
Manganese 
Genesis, marine sediments: Presley, B. J. 
03855 
North America 
Hydrogeology 
Water resources development, side effects, 
potential: Nace, Raymond. 03741 
Maps, geologic 
History of compilation, 1965 edition: 
Goddard, E. N. 04133 
North Carolina 
Economic geology 
Copper, Ore Knob, geochemistry: Fullagar, 
Paul D. 04154 
Petrology 
Salisbury area, adamellite pluton, 
metamorphism: Phillips, Edward L., 
Jr. 03893 
Sedimentary petrology 
Continental shelf and coastal region, 
sediments, phosphorite grains: Luternauer, 
John L. 04008 
Stratigraphy 
Cretaceous, Upper, Atlantic-Gulf Coastal 
Plain gradation: Brett, C. Everett. 03985 
North Dakota 
Economic geology 
Petroleum, southwestern, Newcastle 
Sandstone: Anderson, Sidney B. 04020 
Petroleum, Williston basin, accumulation, 
subsidence structures: Parker, John M. 
04111 
Stratigraphy 
Permian, lithofacies, western: Maughan, 
Edwin K. 03728 
Triassic-Jurassic Systems: Carlson, C. E. 
03629 
Structural geology 
Williston basin, subsidence structures, salt 
solution: Parker, John M. 04111 
Northwest Territories 
Areal geology 
Contwoyto Lake map-area: Tremblay, L. P. 
03833 
Itchen Lake map-area: Bostock, H. H. 03765 
Economic geology 
Petroleum, natural gas, Liard River area, 
exploration: Pan American Gas 
Corporation. 03640 
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Northwest Territories 
Maps, geologic 
Contwoyto Lake area, north half: Tremblay, 
L. P. 03833 
Itchen Lake area: Bostock, H. H. 03765 
Paleontology 
Palynomorphs, Devonian, Queen Elizabeth 
Islands, southern, assemblages: McGregor, 
D.C. 03902 
Stratigraphy 
Devonian, Vendom Fiord Formation, 
Ellesmere Island, new: Kerr, J. W. 04201 
Precambrian, Goulburn Group, Contwoyto 
Lake area: Tremblay, L. P. 03833 
Nova Scotia 
Mineralogy 
Zeolites, North Mountains, Triassic basalts: 
Aumento, F. 03817 
Nuclear explosions 
Salmon, Oct. 1964 
Tatum salt dome, Mississippi, effects: 
Rawson, D. E. 03760 
Seismic effects 
P-wave velocity distribution, mantle, Bilby 
and Shoal tests: Lehmann, I. 04208 
Salmon Event, October 1964, Mississippi: 
Mickey, W. V. 03978 
Oceanography 
Automatic data processing 
National Data Center: Weiss, Martin. 04106 
Bibliography 
Deep-Sea Research, with abstracts: Sears, 
Mary. 03979 
Ohio 
Economic geology 
Mineral resources, Minerva quadrangle: 
DeLong, Richard M. 03960 
General 
Education, Wright University, geology course, 
soils study: Smith, James Mitchell. 03869 
Glacial geology 
East Liberty quadrangle, tills, lake deposits: 
Forsyth, Jane L. 03961 
Maps, geologic 
East Liberty quadrangle, surficial: Forsyth, 
Jane L. 03961 
Minerva quadrangle: DeLong, Richard M. 
03960 
Paleontology 
Brachiopoda, Devonian, Silica Shale, 
epifauna: Hoare, R. D. 04107 
Crinoidea, Pennsylvanian, Putnam Hill 
Limestone, tegmen plates: Burke, J. J. 
04108 
Oil and gas fields 
Arizona 
Dineh bi Keyah field: Pohlmann, Henry Fred. 
03937 
Arkansas 
Wesson oil field: Clanton, Hoyle W. 04004 
Oklahoma 
Areal geology 
Potato Hills: Pitt, William D. 04039 
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Oklahoma 
Hydrogeology) 

Ground. water levels, 1960-64: U.S. 

Geological Survey. 03904 
Paleontology, 

Conodonts, Mississippian. Pennsylvanian, 
Field Museum collection, catalog: Nitecki, 
Matthew H. 04295 

Palynomorphs, Pennsylvanian, Dawson coal, 
Circlettisporites, synonymy: Wilson, L. R. 
03927 

Stratigraphy 

Permian, lithofacies: MacLachlan, Marjorie 
E. 03727 

Permian, lithofacies, Panhandle: Dixon, 
George H. 03726 

Structural geology 

Hugoton embayment area, pre-Morrowan 
surface, trend-surface analysis: Schramm, 
M. W., Jr. 03761 

Ontario 
Absolute age 

Meach Lake area, carbonate intrusive, K-Ar: 

Hogarth, D. D. 03841 
Areal geolog) 

Fraleck township, Sudbury District: Meyn, H. 
D. 04090 

Westport map area: Wynne-Edwards, H. R. 
03874 

Westport map-area: Wynne-Edwards, H. R. 
04068 

Economic geologs 

Mineral resources, Kenora-Fort Frances area, 
production: Davies, J. C. 04079 

Polymetallic ores, Jackfish-Middleton area, 
occurrence: Walker, J. W. R. 03908 

Engineering geology 

Clays, Leda, absorption coefficient: Quigley, 

R. M. 03778 
Geomorphology 
Great Lakes region, shore features, tilting 
Tovell, Walter M. 03945 
Maps, aeromagnetic 
Awagakama River area: Canada Geological 
Survey. 03649 
arroll Lake (Manitoba) area: Canada 
Geological Survey. 03697 


= 


A 


hemahagan River area: Canada Geological 
Survey. 03650 

ochrane District, Sheet 42 J/4: Canada 
Geological Survey. 03645 

ochrane District, Sheet 42 J/5: Canada 
Geological Survey. 03646 

ochrane District, Sheet 42 J/12: Canada 
Geological Survey. 03647 

ochrane District, Sheet 42 J/6: Canada 
Geological Survey. 03659 


a 


— 


lon 


~ 


Cochrane District, Sheet 42 J/11: Canada 
Geological Survey. 03660 
Cochrane District, Sheet 42 J/14: Canada 


Geological Survey. 03661 

Cochrane District, Sheet 42 O/3: Canada 
Geological Survey. 03662 

Deer Lake (Manitoba) area: Canada 
Geological Survey. 03698 


Ontario 
Maps, aeromagnetic 
Ghost River area: Canada Geological ¢ 
03663 Geological Survey 
Hanlan Lake area: Canada Geological 
Survey. 03644 
Hearst area: Canada Geological Survey 
03643 : 
Kenora and Cochrane Districts, Sheet 42 
O/14: Canada Geological Survey. 03665 
Kenora District, Sheet 43 B/4: Canada 
Geological Survey. 03653 
Kenora District, Sheet 43 B/S: Canada 
Geological Survey. 03654 
Kenora District, Sheet 43 B/3: Canada 
Geological Survey. 03666 
Kenora District, Sheet 43 B/6: Canada 
Geological Survey. 03667 
Kenora District, Sheet 43 B/11: Canada 
Geological Survey. 03668 
Kenora District, Sheet 42 0/12: Canada 
Geological Survey. 03651 
Kenora District, Sheet 42 0/13: Canada 
Geological Survey. 03652 
Makoop Lake area: Canada Geological 
Survey. 03699 
Mattice area: Canada Geological Survey. 
03656 : 
Norran Island area: Canada Geological 
Survey. 03664 
Opasquia Lake area: Canada Geological 
Survey. 03700 
Pledger Lake area: Canada Geological 
Survey. 03648 
Pointe du Bois (Manitoba) area: Canada 
Geological Survey. 03695 
Shannon Lake area: Canada Geological 
Survey. 03657 
Stull Lake (Manitoba) area: Canada 
Geological Survey. 03703 
Sturgeon Lake area: Canada Geological 
Survey. 03704 
Thorne River area: Canada Geological 
Survey. 03702 
Thunder House Falls area: Canada 
Geological Survey. 03658 
Maps, geologic 
Cairngorm Lake area: Walker, J. W. R. 03908 
Deloro township, Cochrane District: Carlson 
H. D. 03799 
Fraleck township, Sudbury District: Meyn, H 
D. 04090 
Jackfish- Middleton area: Walker, J. W. R 
03908 
Kenora Fort Frances sheet: Davies, J.C 
04079 
Timmins area: George, P. T. 04101 
Westport area: Wynne- Edwards, H. R. 03874 
Westport area: Wynne Edwards, H. R. 04068 
Maps, structure 
Westport area: Wynne Edwards, H. R. 04068 
Mineralogy) 
Lead sulfantimonides, new, Madoc area, 
Precambrian marble: Jambor, J. L. 04206 
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Ontario 
Petrology ; 
Jackfish-Middleton area, Precambrian rocks: 
Walker, J. W. R. 03908 
Meach Lake area, carbonate intrusive: 
Hogarth, D. D. 03841 
Westport map-area, metamorphic rocks, 
Precambrian: Wynne- Edwards, H.R. 
04068 
Stratigraphy 
Devonian, Bois Blanc Formation, 
southwestern: Oliver, William A., Jr. 
04103 
Precambrian, Archean basins, 
volcano-sedimentary series: Goodwin, A. 
M. 03625 
Precambrian, Quaternary, Kenora- Fort 
Frances area, sections: Davies, J. C. 04079 
Structural geology 
Jackfish-Middleton area, Precambrian rocks: 
Walker, J. W. R. 03908 
Lake Superior area, Archean basins, volcano 
tectonic: Goodwin, A. M. 03625 
Optical mineralogy 
Methods 
Grid system for relocating 
Kaiman, S. 04229 
Polarization figures 
Opaque minerals: Eales, Hugh V. 04152 
Refractive index 
Brewster angle method, application, errors 
Butterill, J. D. 04171 
Opaque minerals: Eales, Hugh V. 04152 
Oregon 
Economic geology 
Gold, marine sands, concentration before 
analysis: Clifton, H. Edward. 04102 
Maps, geologic 
Owyhee region: Kittheman, L. R. 03959 
Paleomagnetism 
Miocene, lavas, Oregon, reversals questioned: 
Watkins, N. D. 03769 
Petrology 
Pacific coast, alpine serpentinites, 
metasomatism, low temperature: Coleman, 
Robert G. 04271 
Sedimentary petrology 
Columbia Estuary, sediment transport 
patterns: Lockett, John B. 03873 
Yaquina Bay, sediment movement, cf. 
southeastern U.S.: Neiheisel, James. 03909 
Organic materials 
Analytical data 
Coal, absorption spectrometry: Friedel, R. A. 
04063 
Geochemistry 
Florida, Choctawhatchee Bay, bottom 
sediments: Palacas, James G. 04263 
Orogeny 
General 
World-wide regression of seas: Grasty, R. L. 
04209 
Laramide 
Wyoming, basement response: Barnes, 
Charles W. 04046 


fields of view: 
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Orogeny 
Nagssugtogidian 
Greenland, Sondrestrom area: Treves, Samuel 
B. 03622 


Rocky Mountain 
Alberta, Jasper area: Charlesworth, H. A. K. 
03828 
Ostracoda 
Quaternary 
Atlantic Ocean, Recent sediments, North 
Carolina-Florida margin, depth zones: 
Hulings, Neil C. 03965 
Saskatchewan, pleistocene-Recent ecology: 
Delorme, Larry Denis. 04244 
Oxygen 
Geochemistry 
System Fe-S-O: Naldrett, Anthony J. 04185 
/sotopes 
O-18, O-16, abundance, hydrothermal ore 
deposits: Taylor, H. P., Jr. 04069 
Ratios, porphyry copper: 
M. F. 04160 
Pacific Ocean 
Geomorphology) 
California, Point Conception area, San 
Miguel Gap: Wright, Frederick Fenning. 
04224 
Paleobotany 
Cretaceous 
Virginia, Patuxent arkose, tridymite-replaced 
wood: Mitchell, Richard S. 03870 


Sheppard, Simon 


Permian 
New Mexico, Chinle Formation, Zuni Mts.: 
Ash, Sidney R. 04055 
Taxonomic review 
Monoscolitheca: Cridland, Arthur A. 04033 


Tertiary 
Mexico, Panama, Puerto 
Graham, Alan. 03994 
Paleoclimatology 
Indicators 
Bryozoa, Metrarabdotos, Gulf and Atlantic 
Coastal Plains: Cheetham, Alan H. 04285 


Rico, microflora: 


New Mexico 
Triassic, Zuni Mountains: 
04055 
Paleoecology 
Algae 
Ordovician, supratidal flats, Texas: 
David V. 04053 
Brachiopoda 
Devonian, marine, Ohio, Silica Shale: Hoare, 
R. D. 04107 
Diatoms 
Marine, production history: Tasch, Paul. 
03907 
Indicators 
Alabama, Pennsylvanian, Black Warrior 
Basin, sediment-fossil relations: McKee, 
James Walker. 04230 
Ostracoda, Quaternary, Saskatchewan: 
Delorme, Larry Denis. 04244 


Ash, Sidney R. 


LeMone, 





























Paleoecology 
Ostracoda 
Pleistocene-Recent, lacustrine-fluvial, 
Saskatchewan: Delorme, Larry Denis. 
04244 


Protista 
Marine, production history: Tasch, Paul. 
03907 
Vertebrata 
Quaternary, terrestrial, Louisiana, Avery 
Island: Gagliano, Sherwood Moneer. 04253 
Paleogeography 
Paleotopography 
Coal, sulfur: Reidenouer, David. 04146 
Permian 
Arizona, New Mexico: McKee, Edwin D. 
03716 
Colorado, Utah, New Mexico: Hallgarth, 
Walter E. 03715 
Gulf Coast region, Eagle Mills Formation: 
Crosby, Eleanor J. 03724 
Kansas, Nebraska, Colorado: Mudge, 
Melville R. 03714 
Nebraska, Colorado, Kansas, Interval B: 
Mudge, M. R. 03912 
New Mexico, Texas-Oklahoma Panhandles: 
Dixon, George H. 03726 
Oklahoma: MacLachlan, Marjorie E. 03727 
Rocky Mountains, Middle, and northeastern 
Great Basin: Sheldon, Richard P. 03723 
Texas, New Mexico, reefs: King, P. B. 03916 
Texas- New Mexico, West Texas basin: Oriel, 
Steven S. 03725 
United States: McKee, E. D. 03729 
Utah, Colorado, Intervals A, B: Hallgarth, W. 
E. 03901 
Wyoming and adjacent states: Sheldon, R. P. 
03913 
Wyoming, Montana, North Dakota, South 
Dakota, lithofacies: Maughan, Edwin K 
03728 
Tertiary 
California, Salinas Valley area, Pliocene: 
Galehouse, Jon S. 04143 


Paleomagnetism 


Cretaceous 
Pacific Ocean seamounts: Richards, M. L. 
04099 
Devonian 
Pennsylvania, Catskill Formation, central, 
Permian effects: Phillips, Joseph Daniel. 
04231 
General 
Continental drift evidence: Takeuchi, Hitoshi. 
03920 
Methods 
Magnetization of uplifts, from 
topographic, magnetic surveys: Richards, 
M.L.04099 
Pole positions 
Pacific Ocean seamounts: Richards, M. L. 
04099 
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Paleomagnetism 


Precambrian 
Greenland, southwestern, dikes: Sutton, J, 
03606 
Reversals 
Cosmic radiation increase negligible: 
Waddington, C. J. 03756 
Miocene, Oregon, evidence questigned: 
Watkins, N. D. 03769 
Silurian 
Appalachians, Bloomsburg Redbeds: Roy, J 
L. 04092 a 
Stability tests 
Devonian rocks, Catskill Formation, 
Pennsylvania, central Phillips, Joseph 
Daniel. 04231 
Tertiary 
Greenland, southwestern, dikes: Sutton, J. 
03606 


Paleontology 


Catalog 
Conodonts, Field Museum, Cooper-Jones 
collections: Nitecki, Matthew H. 
04295 
Collecting 
New Brunswick, Quebec, guidebook: Sabina. 
Ann P. 03621 
Faunal changes 
Magnetic field reversals, negligible cosmic 
radiation increase: Waddington, C. J. 03756 
Taxonomy 
Teaching aid, introductory, illustrated key 
Nagle, J. Stewart. 03792 . 


Paleozoic 


Appalachians 
Late, tectonics: Berryhill, H. L., Jr. 03915 
Maine 
Shin Pond and Stacyville quadrangles, early, 
stratigraphy: Neuman, Robert B. 04118 
United States 
Eastern, Late, tectonics: Berryhill, H. L., Jr 
03915 


Palynology 


Cretaceous 
Alaska, northern: Stanley, E. A. 03906 
Delaware, Albian-Cenomanian, 
differentiation, correlation: Brenner, 
Gilbert J. 03903 
Devonian 
lowa, Cedar Valley Limestone: Norton, N. J 
04032 
Northwest Territories, Queen Elizabeth 
Islands, southern: McGregor, D. C. 03902 
Quebec, Gaspe Bay, composition and range: 
McGregor, D. C. 03902 
Mississippian 
Assemblages, regional differences, climatic 
control: Sullivan, H. J. 03905 


Palynomorphs 


Circlettisporites dawsonensis 

Pennsylvanian, Oklahoma, Dawson coal, 
transfer to Leschikisporis: Wilson, L. R. 
03927 
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Palynomorphs 
Punctatisporites obliquus 


Transfer to genus Leschikisporis: Wilson, L. 


R. 03927 


Panama 
Geomorphology 
Aguadulce area, Rio Santa Maria deltas, 
photointerpretation: Tricart, J. 
03712 


Azuera Peninsula, eastern, lagoonal deltas, 


photointerpretation: Tricart, J. 
03787 
Chiriqui, Sevilla Island, western, littoral 
forms, photointerpretation: Tricart, J. 
03774 
Rio San Juan area, eastern, alluviai and 
littoral plain, photointerpretation: Tricart, 
J. 03786 
Rio San Juan estuary, photointerpretation: 
Tricart, J. 03785 
Rio Santa Maria, lower, deltas, other features, 
photointerpretation: Tricart, J. 03705 
Paleontology 
Microflora, Tertiary: Graham, Alan. 03994 
Paragenesis 
Carbonate rocks 
Interpretation, trace-element content: Quon, 
Shi H. 03818 
Copper, zinc 
Quebec, Quemont mine, sulfur isotopes: 
Ryznar, G. 04148 
Diabase 
Sulfides, silicates: Desborough, George A. 
04144 
Patterned ground 
Flat stone packings 
Quebec, littoral, wave action not frost: 
Dionne, Jean-Claude. 03922 
Ice-wedge polygons 
Alaska, Barrow area, genesis of tundra soils: 
Brown, Jerry. 03816 
Pebbles 
California 
Salinas Valley area, Paso Robles Formation: 
Galehouse, Jon S. 04143 
Colorado 
Popes Bluffs, phosphatic, Pierre Formation: 
Hayes, John R. 03859 
Counts 
Computer technique: Estock, Richard G. 
04049 
Pelecypoda 
Geographic distribution 
Tertiary, Mya, Japan- Alaska-California: 
Adegoke, Oluwafeyisola S. 03796 
Mya fujiei 
Miocene, California, Temblor Formation: 
Adegoke, Oluwafeyisola S. 03796 
Pennsylvania 
Geophysical surveys 
Southeastern, Magnetic, airborne: Bromery, 
Randolph W. 03940 
Maps, aeromagnetic 
Southeastern: Bromery, Randolph W. 03940 
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Pennsylvania 
Maps, geologic 
Southeastern, generalized: Bromery, 
Randolph W. 03940 
Paleomagnetism 
Devonian, Catskll Formation, central, 
Permian effects: Phillips, Joseph Daniel. 
04231 
Paleontology 
Crinoidea, Pennsylvanian, Brush Creek 
Limestone, new erisocrinid: Burke, J. J. 
03825 
Pteridophytes, Pennsylvanian, coal-ball flora: 
Cross, Aureal T. 03996 
Sedimentary petrology 
Coal, sulfur distribution, relation to 
paleotopography: Reidenouer, 
David. 04146 
Pennsylvanian 
Alabama 
Black Warrior Basin, paleoecology: McKee, 
James Walker. 04230 
Colorado 
Southwestern, Paradox Formation, Ismay 
zone: Gray, R. S. 04113 
Illinois 
Illinois basin, Sparland cyclothem: Manos, 
Constantine. 04081 
Pteridophytes, Middle: Leisman, Gilbert A. 
03988 
Pteridophytes, Upper: Dennis, Robert L. 
03998 
Indiana 
Pteridophytes, New Albany Shale: Schmid, 
Rudolf. 03995 
Pteridophytes, selaginelloids: Cridland, 
Arthur A. 03999 
lowa 
Pteridophytes, Des Moines Series: Schmid, 
Rudolf. 03995 
What Cheer area, Pteridophytes, Middle: 
Baxter, Robert W. 03991 
Kansas 
Pteridophytes, Middle: Leisman, Gilbert A. 
03988 
Kentucky 
Leslie County, Pteridophytes, Breathitt 
Formation: Taylor, Thomas N. 04037 
Midcontinent 
Forest City basin, Sparland cyclothem: 
Manos, Constantine. 04081 
Missouri 
Pteridophytes, Alethopteris: Cridland, Arthur 
A. 04000 
Pteridophytes, Drywood Shale: Cridland, 
Arthur A. 03997 
New Mexico 
Northwestern, stratigraphic lexicon: 
Lochman- Balk, Christina. 03929 
Oklahoma 
Palynomorphs, Dawson coal, Circlettisporites, 
synonymy: Wilson, L. R. 03927 
Pennsylvania 
Crinoidea, Brush Creek Limestone, new 
erisocrinid: Burke, J. J. 03825 













































Pennsylvanian 
Pennsylvania 
Pteridophytes, coal-ball flora: Cross, Aureal 
T. 03996 
Sedimentation, coal, topographic effect: 
Reidenouer, David. 04146 
Permafrost 
Ice wedges 
Alaska, Barrow area, growth, genesis of 
tundra soils: Brown, Jerry. 03816 
Permeability 
Experimental studies 
Anisotropic porous media, dispersion in flow, 
coefficient: Adams, John Rodger. 04258 
Porous media, fluid saturation, nuclear 
magnetic resonance measurement: Saraf, 
Deoki Nandan. 04290 
Permian 
1 ppalachians 
Allegheny Plateau, paleogeography: Berryhill, 
Hefiry L., Jr. 03722 
Allegheny region, Lower: Berryhill, H. L., Jr 
03915 
{rizona 
Defiance Plateau, stratigraphy: Peirce, H 
Wesley. 03936 
Paleogeography: McKee, Edwin D. 03716 
Bibliography 
United States: McKee, Edwin D. 03917 
Colorado 
Eastern, paleogeography: Mudge, Melville R 
03714 
Paradox basin, paleogeography: Cater, F. W 
03911 
Southeastern, Interval B, paleogeography 
Mudge, M. R. 03912 
Western, Intervals A, B, pateogeography: 
Hallgarth, W. E. 03901 
Western, paleogeography: Hallgarth, Walter 
E. 03715 
General 
Pseudoschwagerina Assemblage zone, 
international usage as base: Oriel, S. S 
03910 
Great Basin 
Northeastern, paleogeography: Sheldon, 
Richard P. 03723 
Gulf Coastal Plain 
Eagle Mills Formation: Crosby, Eleanor J 
03724 
Kansas 
Interval B, paleogeography: Mudge, M. R 
03912 
Paleogeography: Mudge, Melville R. 03714 
Montana 
Eastern, paleogeography: Maughan, Edwin 
K.03728 
Nebraska 
Interval B, paleogeography: Mudge, M. R 
03912 
Paleogeography: Mudge, Melville R. 03714 
Nevada 
Pine Forest Range, Happy Creek volcanic 
Gordon, 2d. 04233 


series: Smith, James 
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Permian 
New Mexico 

Northeastern, paleogeography: Dixon 
George H. 03726 

Northwestern, paleogeography: H 
Walter E. 03715 

Northwestern, stratigraphic lexicon: 
Lochman_ Balk, Christina. 03929 


allgarth, 


Southeastern, reefs and associated deposit 
King, P. B. 03916 
West Texas Permian basin, thickness and 
distribution, paleogeography: Oriel. Steven 
S. 03725 
Western, paleogeography: McKee, Edwin p 
03716 
North Dakota 
Western, paleogeography 
K. 03728 
Oklahoma 
Paleogeography: MacLachlan, Marjorie f 


03727 


Maughan, Edwin 


Panhandle, paleogeography 
H. 03726 
Rocky Mountains 
Middle, paleogeography: Sheldon, Richard P 
03723 
South Dakota 
Western, paleogeography 
K. 03728 


Texas 


Dixon, George 


Maughan, Edwin 


Guadalupe Mountains, carbonates, 
stratigraphy: McDaniel, Paul N. 
04083 

Panhandle, paleogeography 
H. 03726 


West Texas Permian basin, thickness and 


Dixon, George 


distribution, paleogeography: Oriel, Steven 
S. 03725 
Western, reefs and associated deposits: King 
P. B. 03916 
United States 
Eastern, Allegheny region, Lower: Berryhill 
H..L., 5¢. 03915 
Nomenclature, major divisions, cf. Russia 
Oriel, S. S. 03910 
Paleogeography: McKee, E. D. 03729 
Rocky Mountains Great Plains, 
paleogeography: Sheldon, R. P 
03913 
Stratigraphy: McKee, Edwin D. 03917 
Utah 
Paradox basin, paleogeography: Cater, F. W 
03911 
Southern, Intervals A, B, paleogeography 
Hallgarth, W. E. 03901 
Southern, paleogeography: Hallgarth, We 
E. 03715 
W voming 
Eastern, paleogeography: Maughan, Edwin 
K. 03728 
Paleogeography, eastern vs. western: Sheldon 
R. P. 03913 
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INDEX 


Petroleum 
Arizona 
Dineh bi Keyah field, occurrence: Pohlmann, 
Henry Fred. 03937 
British Columbia 
Liard River area, exploration: Pan American 
Gas Corporation. 03640 
Colorado 
Cache field, Pennsylvanian algal carbonate 
reservoirs: Gray, R. S. 04113 
Exploration 
Future provinces, Gulf of Mexico, Caribbean 
region: Meyerhoff, A. A. 04287 
Grid drilling, feasibility: Drew, Lawrence J 
04150 
Techniques, trend surface analysis, 
reconnaissance survey: Schramm, M. W., 
Jr. 03761 
Gulf Coastal Plain 
Exploration, hidden traps Halbouty, Michel 
T. 04123 
Kentucky 
Center quadrangle, occurrence: Miller, Robert 
C.03956 
Frogue quadrangle, occurrence: Lewis, 
Richard Q., Sr. 03951 
Henry County, exploration, wells 1866-1957 
Jillson, Willard Rouse. 04074 
Montana 
Williston basin, trap mechanics, Nisku 
Formation: Swenson, Robert E. 04112 
New Mexico 
Salt Creek area, possibilities: Bachman, 
George O. 04013 
Southeastern, accumulation process: 
Summers, W. K. 04040 
North Dakota 
Southwestern, occurrence, Newcastle 
Sandstone: Anderson, Sidney B. 04020 
Northwest Territories 
Liard River area, exploration: Pan American 
Gas Corporation. 03646 
Rocky Mountains 
Williston and Powder River basins, 
accumulation, subsidence structures: 
Parker, John M. 04111 
Texas 
South-central, reservoirs, serpentinite: Rives, 
John S. 04268 
United States 
Resources, heavy crude: U.S. Bureau of 
Mines. 04119 
Wyoming 
Big Horn basin, genesis, accumulation: Stone, 
D.S.04115 
Powder River basin, reservoir rocks: Stapp. 
Robert W. 04116 
Yukon 
Liard River area, exploration: Pan American 
Gas Corporation. 03640 
Phase equilibria 
Ag-Fe-§ 
Experimental studies: Taylor, Lawrence A 
04159 
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Phase equilibria 


Albite-nepheline-acmite-diopside 
Experimental studies, alkaline undersaturated 
rocks: Edgar, A. D. 03848 
Basaltic magma 
Experimental studies, fractional 
crystallization: Green, D. H 
04065 
Borates 
Boron. oxygen species: Ross, V. F. 03617 
Ca Al-Si-O-H 
Calcium silicate, hydrogarnet, stability: Roy, 
Della M. 03853 
Ca-Mg-Na-Al-Si-C-O-H 
Genetic relations of carbonatite, kimberlite 
Wyllie, Peter J. 03845 
Ca-Sr-Mg-C-O 
Subsolidus phase relations, solid solutions: 
Froese, E. 04294 
Chevkinite and perrierite 
Experimental studies: Ito, Jun. 04189 
Cu-Fe-Pb-S 
Experimental studies: Craig, J. R. 04180 
Cu-Zn-Fe-S 
Textures, New York, Balmat area: Wiltse, 
Milton A. 04280 
Fe-C-O 
Calculated oxygen fugacity, carbon dioxide 
fugacity diagram at 25°C and 400°C 
Condie, Kent C. 04277 


Fe-Ni-Cu-S 
Duluth Gabbro: Hall, Henry T. 04181 
Fe-Ni-S 


Experimental studies: Naldrett, A. J. 04155 
Fe-O-S 
Calculated oxygen fugacity, sulfur fugacity 
diagram at 25° and 400°C: Condie, Kent 
C. 04277 
Fe-S 
Pyrrhotite, low temperature phases: Arnold, 
R. G. 04205 
Fe-S-C-H-O 
Fe solubility in ground water, Eh- pH 
diagrams: Hem, John D. 03894 
Fe-S-O 
Melting relations: Naldrett, Anthony J. 04185 
Gypsum-anhydrite 
Experimental studies: Cruft, E. F. 04048 
Me-Fe-Si-O 
Compositions, coexisting olivine, pyroxene, 
magnesioferrite: Speidel, D. H 
04276 
Mixed-layer minerals 
Status as thermodynamic phases: Zen, E-an. 
03636 
Nepheline_rich silicate magma 
Experimental studies, carbonatite genesis: 
Wyllie, Peter J. 03845 
Nickel-carbon 
Diamond synthesis: Strong, H. M. 03887 
Serpentine 
Experimental studies, dehydration of 
metastable: Roy, Rustum. 03854 
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Phase equilibria 
SiOz 
Validity of tridymite as a polymorph: 
Rockett, T. J. 04168 
Talc-minnesotaite 
Stability relations, possible geothermometer: 
Forbes, Warren Clarence, Jr. 04236 
Zn-Fe-S 
Experimental studies: Boorman, Roy S. 04145 
Experimental studies: Keys, J. D. 04183 
Experimental studies: Scott, 8S. D. 04187 
Photogeology 
Interpretation 
Missouri, southeastern, lineations: El-Etr, 
Hasan A. 04291 
Panama 
Aguadulce area, southeastern, Rio Santa 
Maria deltas: Tricart, J. 03712 
Azuera Peninsula, eastern, lagoonal deltas 
Tricart, J. 03787 
Chiriqui, Sevilla Island, western: Tricart, J. 
03774 
Rio San Juan area, eastern, alluvial and 
littoral plain: Tricart, J. 03786 
Rio San Juan estuary: Tricart, J.03785 
Rio Santa Maria, lower: Tricart, J. 03705 
Placers 
Exploration 
Gold, Idaho: Ruppel, Edward T. 04147 
Genesis 
Flood scour: Cheney, Eric §. 04157 
Sampling 
Gold, Oregon, marine sands, concentration 
method: Clifton, H. Edward. 04102 
Thorium 
Texas, beaches, exploration: Adams, John A. 
S.04176 
Polymetallic ores 
Ontario 
Jackfish- Middleton area, occurrence: Walker, 
J. W.R. 03908 
Popular and elementary geology 
Earth science 
Introduction, textbook: Wyckoff, Jerome. 
04211 
Fossils 
Guide for collection and identification: 
Gallant, Roy A. 03831 
Gems 
General: Axon, Gordon V. 04018 
Geomorpholog) 
Introduction, textbook: Wyckoff, Jerome 
04211 
M inerals 
Guide for collection and identification: 
Gallant, Roy A. 03831 
Rivers 
Genesis, processes, control: Harrison, C. 
William. 04072 
Salt 
Abundance, chemistry, genesis, production, 
properties: Froman, Robert. 04073 


Precambrian 
Alberta 
Jasper area, Miette Group: Charlesworth, H 
A. K. 03828 ‘ 
Greenland 
Southern, Gardar igneous rocks: Emeleus, ¢ 
H. 03610 : 
Southwestern, stratigraphy, cf, Scotland: 
Sutton, J. 03606 
Minnesota 
Duluth area, Fond du Lac Formation: Morey, 
G. B. 03747 - 
New Mexico 
Pedernal Peak, banded iron formation: 
Woodward, Lee A. 04041 
Zuni Mountains, petrology: Fitzsimmons, J 
Paul. 03932 
Northwest Territories 
Contwoyto Lake area, Goulburn Group: 
Tremblay, L. P. 03833 
Itchen Lake map area, stratigraphy, 
petrology, age: Bostock, H. H. 03765 
Ontario 
Jackfish Middleton area: Walker, J. W. R 
03908 
Lake Superior area, Archean basins, 
sedimentary series: Goodwin, A. M. 03625 
Westport map area: Wynne Edwards, H. R 
04068 
Protista 
Cenozoic 
Caribbean region, Gulf Coastal Plain, 
transoceanic correlation: Hay, William W 
04124 
Chitinozoa 
Paxonomic review: Jansonius, Jan. 03914 
Coccolithophores 
Production, geologic history: Tasch, Paul 
03907 
Dinoflagellates 
Production, geologic history: Tasch, Paul. 
03907 
Pteridophytes 
Alethopteris ambigua 
Pennsylvanian, Missouri: Cridland, Arthur A 
04000 
Azolla 
Cretaceous, Montana, Maryland: Hall, John 
W. 03990 
Calamostachys binneyana 
Pennsylvanian, Kentucky, Breathitt 
Formation, Shack Branch site: Taylor, 
Thomas N. 04037 
Callixylon newberryi 
Pennsylvanian, Indiana, wood, electron 
microscopy: Schmid, Rudolf. 03995 
Chapelia campbelli, n. gen 
Devonian, Indiana, Sanderson Formation: 
Beck, Charles B. 04002 
Cordaites iowensis 
Pennsylvanian, Iowa, electron microscopy 0! 
replica: Schmid, Rudolf. 03995 
Elaterites triferens 
Pennsylvanian, lowa, Middle, What Cheer 
area: Baxter, Robert W. 03991 
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INDEX 


Pteridophytes 
ississippian 
poser flora: Eggert, Donald A. 04025 
ology 
go Kansas, bryophyte-like: 
Cridland, Arthur A. 04035 
Pennsylvanian ” 
Illinois, Upper, coal balls, new primitive: 
Dennis, Robert L. 03998 
Missouri, Drywood Shale, calamitean cone: 
Cridland, Arthur A. 03997 
Pennsylvania, coal ball flora: Cross, Aureal 
T. 03996 
Platyphyllum 
Devonian, New York, problematic: Stone, J. 
L. 04036 
Psaronius 
Morphology, leaf bases: Stidd, Benton M. 
04029 
Rhyncosperma quinni, n.gen. 
Mississippian, Arkansas, Fayetteville Shale: 
Taylor, Thomas N. 04001 
Selaginelloids 
Pennsylvanian, Indiana: Cridland, Arthur A. 
03999 
Spencerites majusculus 
Pennsylvanian, Kansas. Illinois, sporangia: 
Leisman, Gilbert A. 03988 
Spencerites moores! 
Pennsylvanian, Kansas Illinois, sporangia: 
Leisman, Gilbert A. 03988 
Taxonomic review 
Filicales: Bierhorst, David W. 04027 
Filicales, Carboniferous: Eggert, Donald A. 
04028 
Psilophytales: Banks, Harlan P. 04026 
Zosterophyllophytina, n. order 
Devonian, Canada, Gaspe Sandstone: Banks, 
Harlan P. 04034 
Puerto Rico 
Economic geology 
Limestone, dolomite, gravel, Quebradillas 
quadrangle: Monroe, Watson H. 
03834 
Engineering geology 
Landslides, Quebradillas quadrangle: 
Monroe, Watson H. 03834 
Geomorphology 
Quebradillas quadrangle, landform 
description: Monroe, Watson H. 
03834 
Maps, geologic 
Quebradillas quadrangle: Monroe, Watson H. 
03834 
Paleontology 
Microflora, Tertiary: Graham, Alan. 03994 
Sedimentary petrology 
Limestone, genesis, beach rock: Puri, H. S. 
04266 
Quaternary 
Atlantic Ocean 
North Carolina to Florida margin, Ostracoda: 
Hulings, Neil C. 03965 
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Quaternary 


Bahamas 
New Providence Island, Mollusca, Pleistocene 
faunas: Hebard, Edgar B. 03797 
Bermuda 
Pleistocene history: Land, Lynton S. 04282 
California 
Monterey Bay, Mammalia, sirenian, 
Pleistocene: Jones, Robert E. 03798 
Sierra Nevada, west-central, Pleistocene 
history: Janda, Richard John. 03895 
Colorado 
South Park area, Hartsel Formation: Lozano, 
Efraim. 03856 
Florida 
Marine, terrestrial, correlation: Brooks, H. K. 
04131 
Illinois 
Pleistocene drift: Piskin, Kemal. 03707 
Indiana 
Lake Maxinkuckee area, Wisconsin moraines 
and kame complex: Schneider, Allan F. 
03866 
Louisiana 
Mississippi River delta, stratigraphy, 
depositional history: Frazier, David E. 
04286 
Quebec 
Appalachian region, Pleistocene chronology: 
McDonald, Barrie Clifton. 04238 
Saskatchewan 
Pleistocene- Recent, Ostracoda, ecology: 
Delorme, Larry Denis. 04244 
South Carolina 
Horry and Marion Counties, stratigraphy: 
Thom, Bruce Graham. 04241 


Quebec 


Economic geology 
Copper, zinc, Noranda area: Ryznar, G. 
04148 
Geochemistry 
Oka carbonatite and alkaline complex, 
analyses: Gold, D. P. 03838 
Geomorphology 
Saint Lawrence Estuary, Lake Saint Jean, 
southwestern shores, flat stone packings, 
wave formed: Dionne, Jean-Claude. 03922 
Ungava Peninsula, central, lakes and drainage 
patterns, icecap melting: Laverdiere, 
Camille. 04100 
Glacial geology 
Appalachian region, Pleistocene events, 
chronology: McDonald, Barrie 
Clifton. 04238 
Ungava Peninsula, Scheffer glacier, melting, 
lakes and drainage: Laverdiere, Camille. 
04100 
Mineralogy 
Eastern Townships and Gaspe, collecting, 
guidebook: Sabina, Ann P. 03621 
Geikielite, Wakefield area, Maxwell quarry: 
Hounslow, A. W. 04221 
Oka carbonatite and alkaline complex, 
analyses: Gold, D. P. 03838 





























































Quebec 
Paleontolog\ 
Palynomorphs, Devonian, Gaspe Bay, 
assemblages: McGregor, D. C. 03902 
Stratigraphy 
Pleistocene, Appalachian region: McDonald, 
Barrie Clifton. 04238 
Radioactivity 
M eteorites 
Peace River, Harleton, cosmogenic 
Shedlovsky, Julian P. 03616 
Radioactivity surveys 
Texas 
Gulf coast, beaches: Adams, John A. S. 04176 
Rare earths 
Experimental studies 
Synthesis, chevkinite and perrierite: Ito, Jun 
04189 
Reefs 
Bahamas 
Hogsty Reef, geomorphology and history 
Milliman, John D. 03962 
New Mexico 
Permian, Leonard and Guadalupe Series 
King, P. B. 03916 
Texas 
Permian, Leonard and Guadalupe Series 
King, P. B. 03916 


Reptilia 
Dicynodontia 
Permian- Triassic, masticatory apparatus, 


evolution: Crompton, A. W. 04200 
Emydops 
Masticatory apparatus, cf. Lystrosaurus: 
Crompton, A. W. 04200 
Lystrosaurus 
Masticatory apparatus, cf. Emydops: 
Crompton, A. W. 04200 
Rhode Island 
Maps, geologic 
Watch Hill quadrangle: Moore, George E., Jr 
03948 
Stratigraphy 
Cambrian-Triassic(?), Watch Hill quadrangle, 
sections: Moore, George E., Jr. 03948 
Rivers 
Arizona 
Colorado River, evolution, Cenozoic: McKee, 
Edwin D. 03633 
Colorado River, Grand Canyon history: Beal, 
Merrill D. 03896 
Channel geometry 
Experimental, energy'and momentum 
coefficients of flow: Watts, Frederick J 
03708 
Floods 
California, Coffee Creek, 1964, erosion and 
deposition: Stewart, John H. 04117 
Scour depth, placer genesis: Cheney, Eric S 
04157 
General 
Popular and elementary account: Harrison, ¢ 
William. 04072 
Idaho 


Drainage reversal: Ruppel, Edward T. 04147 
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Rivers 
Sediment transport 
Regime, European 
John L. 03711 
Urban environment, effects Dawdy, 
03709 : 


concept, errata: Bogardj 


David R 
Urban environment, 
Harold P. 03710 


Rocky Mountains 
Stratigraphy 


research needs: Guy. 


Permian, paleogeography, middle: Sheldon 
R. P. 03913 
Rubidium 
Geochemisir) 
Volcanics, analyses, Arizona Bikerman. 
Michael. 04138 
Salt 
General 
Popular and elementary 
Robert. 04073 
Salt tectonics 
Colorado 
Paradox basin, anticlines: Cater, F. W 0391] 
Utah 
Paradox basin, anticlines: Cater, F. W. 039] } 


nt: Froman, 


Sandstone 
Kentucky 

Vanceburg quadrangle, resources: Morris, 

Robert H. 0363 
Saskatchewan 
Engineering geolog\ 

Reservoirs, Riverhurst area, effects on ground 
water levels: vanEverdingen, Robert O. 
03820 

Hydrogeology 

Moose Mtn. forest reserve, moraine lakes, 
ground-water discharge: Meyboom, P. 
03754 

Riverhurst area, ground water levels, reservoir 
effects: vanEverdingen, Robert O. 03820 

Maps, aeromagnetic 

Annabel Lake area: Canada Geological 
Survey. 03692 

Birch Portage area: Canada Geological 
Survey. 03691 

Meeyomoot Bay area: Canada Geological 
Survey. 03686 

Meyakumew Lake area: Canada Geological 
Survey. 03685 

Oskikebuk Lake area: Canada Geological 
Survey. 03689 

Randall River area: Canada Geological 
Survey. 03684 

Swan Lakes area: Canada Geological Survey 
03683 

Viney Lake area: Canada Geological Survey 
03690 

Wapawekka Lake East area: Canada 
Geological Survey. 03688 

Wapawekka Lake West area: Canada 
Geological Survey. 03687 

Paleontolog\ 
Ostracoda, Pleistocene- Recent, fresh-water 
ecology: Delorme, Larry Denis. 04244 
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Saskatchewan 
Stratigraphy 
Triassic-Jurassic Systems: Carlson, C. E. 
03629 
Sea water 
Geochemistry 
Paleosalinity, sedimentary phosphate method 
for estimating: Nelson, Bruce W. 03757 
Sedimentary rocks 
Anhydrite 
Geochemistry, onshore deposition: 
R.C. 04038 
Carbonate rocks 
Geochemistry, Sr isotope ratios, cf 
carbonatite, kimberlite: Powell, J. L. 
Geochemistry, trace element content, 
differentiation from carbonatites: Quon, Shi 
H. 03818 
Physical properties, strength: Mogi, Kiyoo. 
03642 
Clastics 
Petrology, provenance, Fond du Lac 
Formation, Minnesota: Morey, G. B. 03747 


Murray, 


03842 


Composition 
Alberta, Blairmore and 
Mellon, G. B. 03763 
Heavy mineral suites, Paso Robles Formation, 
California: Galehouse, Jon S. 04143 
Conglomerate 
Alteration, Virginia, clay minerals from 
different rock types: Barnhisel, R. I. 03824 
Heavy minerals, Minnesota, Fond du_ Lac 
Formation: Morey, G. B. 03747 


Mannville Groups 


Dolomite 
Alteration, hydrothermal, experimental: Day 
John J. 04005 
Evaporites 
California, Kramer area: Smith, Ward C. 
04279 
General 
Petrology, provenance, California, Cretaceous 
formations, Fresno Kings Counties 
Tamesis, Emmanuel Valerio. 04234 
Glauconite sand 
Alteration, geochemistry, Maryland: Wolff, 
R.G. 04173 
Graywacke 
Geochemistry, oxygen, carbon dioxide, sulfur 


fugacities in diagenesis: Condie, Kent ¢ 
04277 

Gypsum 

Geochemistry, onshore deposition: Murray, 
R.C. 04038 


Iron formation 
Geochemistry, alteration, New Mexico: 
Woodward, Lee A. 04041 
Limestone 
Genesis, micro-organisms, beach rock 
H.S. 04266 
Lithofacies 


Puri, 


Alabama, Cretaceous, Selma Group cf. Ripley 
sequence: Jones, Douglas E. 03986 

Arizona, New Mexico, Dakota Tres 
Hermanos Sandstone: Marvin, Robert G 
04057 
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Sedimentary rocks 
Lithofacies 
Georgia-Carolinas, Upper Cretaceous: Brett, 
C. Everett. 03985 
Illinois, Missouri, lowa, Sparland cyclothem, 
Pennsylvanian: Manos, Constantine. 04081 
West Virginia, Greenbrier Group, reservoir 
rocks: Overbey, William K., Jr. 03623 
Methods 
Core cutting, electro-osmotic technique: 
Chmelik, Frank B. 04010 
Physical properties 
Strength, effect of intermediate principal stress 
on failure: Mogi, Kiyoo. 03642 
Sandstone 
Mineral composition, Minnesota, Fond du 
Lac Formation: Morey, G. B. 03747 
Petrology, Pierre Formation, phosphatic 
pebbles, Colorado: Hayes, John R. 
Shale 
Alteration, Montana-Idaho, Belt Series, illite 
polymorphs: Maxwell, Dwight T. 04085 


03859 


Sedimentary structures 
Bedding 
Colorado, Mesaverde Formation, 
environmental interpretation: Masters, 
Charles D. 04114 
Crossbedding 
Alabama, Parkwood Formation: Whisonant, 
Robert C. 04082 
Mexico, Coahuila, Patula 
Paul R. 04052 
Current markings 
California, Gualala and German Rancho 
Formations: Wentworth, Carl Merrick, Jr. 
04292 
California, Paso Robles Formation: 
Galehouse, Jon S. 04143 


Arkose: Krutak, 


General 
Minnesota, Fond du Lac Formation: Morey, 
G. B. 03747 


Ridge—furrow systems 
Genesis, beachrock of tropical areas: McLean, 
Roger F. 04213 
Ripple marks 
Alabama, Parkwood Formation 
Robert C. 04082 
Genesis, wave and wind, time lapse 
photography: Summers, H. J. 03928 
Tesselated pavement 
Littoral origin, new term: Laverdiere, Camille. 
04096 
Sedimentation 
Crelic 
Carbonate sulfate, standing water bodies: 
Anderson, Roger Y. 04045 
Environment 
Continental shelf, North Carolina, relation to 
beach, sound: Luternauer, John L. 04008 
Continental slope, California, Point 
Conception area: Wright, Frederick 
Fenning. 04224 
Estuary, movement indicators, southeastern 
U.S. cf. Oregon: Neiheisel, James. 03909 
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Sedimentation 
Environment 
Estuary, transport patterns, 
Oregon- Washington, Columbia Estuary: 
Lockett, John B. 03873 
General, interpretation from sedimentary 
structures: Masters, Charles D. 04114 
Swamp, coal, geochemistry: Reidenouer, 
David. 04146 
Tidal channel, sediment motion, ripple 
migration: Sternberg, R. W. 04212 
Urban, effects, studies: Dawdy, David R. 
03709 
Urban, research needs: Guy, Harold P. 03710 
Experimental studies 
Basin uplift and subsidence, rate, relation to 
basalt-eclogite transition: Joyner, William 
B. 03899 
Deltas, automatic data processing, model: 
Bonham - Carter, G. F. 04137 
Ocean currents 
Continental slope, California, Point 
Conception area: Wright, Frederick 
Fenning. 04224 
Gulf of Mexico, processes: Phleger, Fred B. 
04264 
Straits of Florida, geostrophic effects: Broida, 
Saul. 04196 
Processes 
Modern inlaid silts, Ohio River bluffs, 
Illinois: Alexander, C. S. 04139 
Rates 
Appalachian miogeosyncline, model study: 
Joyner, William B. 03899 
Stream transport 
Regime, errata: Bogardi, John L. 03711 
Sediments 
Alluvium 
Permeability, California, Fresno County, 
western, perched water table: Haskell, E 
E., Jr. 03780 
Environment 
Continental margin, United States, Atlantic, 
sample collection data: Hathaway, John ( 
04021 
General, interpretation from sedimentary 
structures: Masters, Charles D. 04114 
Swamp, marine, Florida, Recent deposits: 
Scholl, David W. 04288 
Geochemistry 
Marine, manganese and related elements in 
interstittal water: Presley, B. J. 03855 
Iron-rich spherules 
Provenance, chemical and physical properties: 
Hodge, P. W. 03975 
Methods 
Core cutting, electro osmotic technique 
Chmelik, Frank B. 04010 
Thin sections, clays, resin impregnation 
technique: Sutherland, Hugh B. 03784 
Organic 
Florida, Choctawhatchee Bay, bottom 
sediments: Palacas, James G 04263 
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Sediments 
Pore water 
Specific yield values, clay, 
Johnson, A. 1. 03923 
Provenance 
Quebec, Appalachian region, Pleistocene: 
McDonald, Barrie Clifton, 04238 
Sand 
Size analysis, Gulf of Mexico, Florida shelf: 
Hyne, Norman J. 04009 P 
Seismic methods 
Instruments 


silt, sand, gravel: 


Linear mode filter for P- waves: Tur 
Roger Munson. 04226 
Seismic surveys 
Rahamas 


pening, 


Bahama Banks, Cenozoic sedimentation, 
tectonic control: Ball, Mahlon. 04135 
Canada 
Crustal studies, Hudson Bay, 1965 Project 
Beals, C. S. 03812 
Crustal studies, research summary: Whitham, 
Kenneth. 03777 
Gulf of Mexico 
Eastern, continental slope, structure: Antoine, 
J. W. 04134 
Lake Superior region 
Crustal studies, Canada U.S. program, 
summary: West, G. F. 03811 
Mississippi 
Crustal studies, Salmon nuclear event: 
Rawson, D. E. 03760 
Seismology 
Elastic waves 
P_ waves, velocity, core shadow zone: 
Espinosa, A. F. 04210 
P-waves, velocity distribution, upper mantle, 
nuclear explosions: Lehmann, I. 04208 
Velocities, Salmon nuclear event, 1964, 
Mississippi: Mickey, W. V. 03978 
Practice 
Linear mode filter for P waves: Turpening, 
Roger Munson. 04226 
Silver 
A bundance 
Colorado Plateau: Cadigan, Robert A. 04178 
Geochemistry 
System Ag Fe S: Taylor, Lawrence A. 04159 
Montana 
Batholiths, trace contents: Brownlow, Arthur 
H.04177 
Sodium 
Analysis 
X-ray fluorescence and electron probe: 
Bernstein, F. 03736 
Geochemistry 
Marine sediments, interstitial water: Presley, 
B. J. 03855 
Soils 
Alaska 
Barrow area, tundra, formation over ice 
wedges: Brown, Jerry. 03816 
Bermuda 
Paleosols as indicators of sea-level changes 
Land, Lynton S. 04282 
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Soils 
Electrical properties 
Measurement in laboratory: Scott, James H. 
03641 
Engineering properties 
Absorption coefficient, Leda clay, Ontario: 
Quigley, R. M. 03778 
Clays, overconsolidated, long-term failures, 
strain-energy hypothesis: Brooker, Elmer 
W. 03861 
Creep behavior, San Francisco Bay mud tests, 
strain-time: Singh, Awtar. 04257 
Frost susceptibility, depth of frost 
penetration, influence: Osler, J. C. 03862 
Sand. inflow of clay colloids, bacteria effect: 
Monke, E. J. 03868 
Strength, direct stress tensile, determination: 
Townsend, D. L. 03773 
Textbook: Jumikis, Alfreds R. 03618 
Water retention by osmotic swelling, colloidal 
clays: El-Swaify, S. A. 03966 
Genesis 
Alaska, Barrow area, tundra, over ice wedges: 
Brown, Jerry. 03816 
Virginia, boulder conglomerate, clay minerals 
from different rock types: Barnhisel, R. I. 
03824 
Geochemistry 
Aluminum, soluble concentrations: 
Lavkulich, Leslie Michael. 04249 
Cation exchange capacity, pH-dependent 
variation in aluminous chlorite: deVilliers, 
J.M. 03822 
Iron oxide activity, dissolution, P fixation, 
mineralogy effect: Sree Ramulu, 
Uddanapalli Subbarayappa. 04252 
South Carolina 
Geomorphology 
Horry and Marion Counties, landforms, 
coastal and fluvial: Thom, Bruce Graham. 
04241 
Hydrogeology 
Charleston Beaufort area, salt-water 
intrusion: Siple, George E. 04078 
Savannah River Plant vicinity, ground-water 
resources: Siple, George E. 03626 
Maps, geologic 
Savannah River Plant area: Siple, George E. 
03626 
Stratigraphy 
Cretaceous, Upper, Atlantic-Gulf Coastal 
Plain gradation: Brett, C. Everett. 03985 
Cretaceous-Quaternary, Savannah River 
Plant vicinity: Siple, George E. 03626 
Quaternary, Horry and Marion Counties, 
facies: Thom, Bruce Graham. 04241 
South Dakota 
Paleontology 
Mammalia, Miocene, Bijou Hills, rodent 
teeth: Stout, Thompson M. 03892 
Mammalia, Tertiary, Rosebud Formation, 
Gregorymys, relation to heteromyids: 
Galbreath, Edwin C. 04215 
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South Dakota 
Stratigraphy 
Permian, lithofacies, western: Maughan, 
Edwin K. 03728 
Spectroscopy 
Absorpiion 
Infrared, ultraviolet, techniques, coal: Friedel, 
R.A. 04063 
Electron probe 
Absorption, rutile, anatase, brookite: Hsia, 
Yu-ping. 04255 
Magnesium through fluorine analysis: 
Bernstein, F. 03736 
SiK5er. emission line, silicate structure 
characterization: White, E. W. 
04193 
Textures, sulfides: Wiltse, Milton A. 04280 
Infrared 
Absorption, atmospheric minerals: Blanco, 
Abel J. 04047 
Clays, cation exchange capacity: Burns, Allan 
F.04172 
X-ray fluorescence 
Ferrotitanium ores, light-element analysis: 
Sanderson, Benjamin S.03734 
Light elements, demountable tube: Short, M. 
A. 03739 
Light elements, liquid analysis: Beard, D. W. 
03738 
Magnesium through fluorine analysis: 
Bernstein, F. 03736 
Technique: Kerns, Raymond L., Jr. 03829 
Technique, glass fusion method: Larson, J. O. 
03735 
Springs 
Geochemical prospecting 
Wisconsin: DeGeoffroy, J. 04149 
Statistical methods 
Economic geology 
Probability prediction, grid drilling feasibility: 
Drew, Lawrence J. 04150 
Trend-surface analysis: DeGeoffroy, J. 04149 
Trend-surface analysis, chemical data, Utah: 
Nackowski, M. P. 04184 
Petrology 
Modal analysis, North Carolina, Salisbury 
adamellite pluton: Phillips, Edward L., Jr. 
03893 
Structural geology 
Trend-surface analysis, Texas-Oklahoma, 
Hugoton embayment area: Schramm, M. 
W., Jr. 03761 
Strontium 
Geochemistry 
Volcanics, analyses, Arizona: Bikerman, 
Michael. 04138 
Isotopes 
Sr-87/Sr-86, carbonatite, kimberlite, 
sedimentary carbonates: Powell, J. L. 03842 
Sulfur 
Geochemistry 
Coal, topographic control: Reidenouer, 
David. 04146 
Diabase, differentiation: Desborough, George 
A. 04144 
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Sulfur 
Geochemistry 
Sulfurization: Fullagar, Paul D. 04154 
System Ag-Fe-S: Taylor, Lawrence A. 04159 
System Cu-Fe-Pb-S: Craig, J. R. 04180 
System Cu- Zn-Fe-S: Wiltse, Milton A. 04280 
System Fe -Ni-Cu-S, Duluth Gabbro: Hall, 
Henry T. 04181 
System Fe Ni-S: Naldrett, A. J. 04155 
System Fe SO: Naldrett, Anthony J. 04185 
System Zn-Fe-S: Boorman, Roy S. 04145 
System Zn-Fe-S: Scott, 8. D. 04187 
Isotopes 
Quebec, Quemont mine: Ryznar, G. 04148 
Surveys 
Canada Geological Survey 
Research papers 1966, bibliography, 
annotated: Snowden, Dervorguilla. 
03611 
Tale 
Experimental studies 
Talc-minnesotaite system, temperature 
relations: Forbes, Warren Clarence, 
Jr. 04236 
Vermont 
Ultrabasic deposits, temperature of 
formation: Forbes, Warren Clarence, 
Jr. 04236 
Tectonics 
Appalachian structure 
Paleozoic, Late, Allegheny region: Berryhill, 
H.L., Jr. 03915 
Canada 
Research summary: Wheeler, J. O. 03802 
Mineral belts 
United States, western: Landwehr, W. R. 
03639 
Processes 
Basalt-eclogite transition, sedimentary basin 
subsidence and uplift: Joyner, William B. 
03899 
Recent deformation 
Canada, research summary: Tanner, J. G 
03804 
Great Lakes region, tilting evidence: Tovell, 
Walter M. 03945 
Rift valleys 
Gulf Coastal Plain, northern periphery: 
Meyerhoff, Howard A. 03634 
Gulf Coastal Plain, northern periphery: 
Walthall, B. H. 03614 
Vertical tectonics 
Serpentinization, contact metamorphism, 
low-temperature: Coleman, Robert G. 
04271 
Tektites 
Physical properties 
Optical, strain birefringence around notches, 
moldavites: Majmundar, H. H. 04076 
Tertiary 
Alabama 
Citronelle area, Miocene Pliocene boundary 
Reed, Philip C. 03970 
Coastal plain region, Oligocene, stratigraphic 
summary: Copeland, Charles W. 03968 


Tertiary 
Alabama 
Coastal plain region, Paleocene Eocene 
stratigraphy: Toulmin, Lyman D. 
03967 
Coastal plain region, stratigraphy: Geological 
Society of America. 03872 
Jackson area, Eocene Oligocene, boundary 
definition: Deboo, Phili B. 03969 
Saint Stephens area, Eocene-Pliocene 
measured section: Glawe, Lloyd N. 0397] 
California 
Northern coast ranges, German Rancho 
Formation, new name: Wentworth, Car] 
Merrick, Jr. 04292 
Pelecypoda, Miocene, Temblor F ormation: 
Adegoke, Oluwafeyisola S. 03796 
Point Arena area, Skooner Gulch Formation, 
Mollusca: Addicott, Warren O. 0401] 
Salinas Valley area, Paso Robles Formation: 
Galehouse, Jon S. 04143 
Colorado 
South Park area, stratigraphy: Lozano, 
Efraim. 03856 
Florida 
Marine, terrestrial, Pliocene: Brooks, H. K. 
04131 
Pacific coast 
Asteroidea, cf. Recent Phanerozonia: Blake, 
Daniel Bryan. 04243 
South Dakota 
Wounded Knee area, Mammalia, Rosebud 
Formation, rodent: Galbreath, Edwin C. 
04215 
Texas 
Wilcox Group, depositional systems: Fisher, 
W.L. 04130 
W voming 
Sweetwater County, Fungi, Green River 
Formation: Bradley, W. H. 04031 


Texas 


Economic geology 
Fluorspar, Brewster County, occurrence, 
possibilities: McAnulty, William N., 
Sr. 04093 
Helium, Cliffside field, occurrence: Tade, 
Miles D. 04006 
Petroleum, Permian basin, well data 
processing system: Cooper, C. G. 04098 
Petroleum, south central, serpentinite 
reservoirs: Rives, John S. 04268 
Uranium, beaches: Adams, John A. S. 04176 
General 
Teaching aid, University of Texas, 
paleontology, illustrated key: Nagle, J 
Stewart. 03792 
Hydrogeology 
Ground water levels, 1960-64: U.S 
Geological Survey. 03904 
Kendall County, ground water resources: 
Reeves, Richard D. 03898 
Maps, ground water 
Kendall County: Reeves, Richard D. 038% 
Maps, lithofacies 
West Texas Permian basin: Oriel, S. S. 03910 
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Texas 
Maps, lithofa cies 

West Texas Permian basin: Oriel, Steven S. 

03725 
Paleontology ; 

Algae, Ordovician, McKelligon Canyon 
Formation, paleoecology: LeMone, David 
V.04053 

Sedimentary petrology 

Padre Island, central, longshore drift 
conversion: Watson, Richard L. 04247 

Southern, Gueydan Formation, source of 
detritus: Lindemann, William L. 04128 

Stratigraphy 

Cretaceous, Austin Group, central: Seewald, 
Kenneth O. 04260 

Cretaceous, Edwards Formation, 
west-central: Moore, Clyde H., Jr. 

04121 

Permian, carbonates, facies, Guadalupe Mts.: 
McDaniel, Paul N. 04083 

Permian, lithofacies, Panhandle: Dixon, 

George H. 03726 

Permian, reefs and associated deposits, 
western: King, P. B. 03916 

Permian, West Texas Permian basin, 
lithofacies: Oriel, Steven S. 03725 

Tertiary, Wilcox Group, depositional systems: 
Fisher, W. L. 04130 

Structural geology 

Cliffside gas field, dome, helium storage: 
Tade, Miles D. 04006 

Hugoton embayment area, pre- Morrowan 
surface, trend-surface analysis: Schramm, 
M. W., Jr. 03761 

North LaWard diapir, shale: Brooner, Frank 
1., Jr. 04132 

South and central, faults: Tucker, Delos R. 
04245 

Thermal springs 
General 

Geochemistry, relation to hydrothermal ore 

deposits: Ellis, A. J. 03615 
Thermodynamic properties 
Graywacke 

Oxygen, carbon dioxide, sulfur fugacities in 
diagenesis, metamorphism: Condie, Kent C. 
04277 

Mixed-layer clays 
Excess energy of mixing: Zen, E-an. 
Thorium 
Minerals 
Glossary: Frondel, Judith W. 04014 
Texas 

Gulf coast, beach sand, exploration: Adams, 

John A. S. 04176 


03636 


Tin 
Analysis 
Field method, soils and stream sediments, 
reaction with gallein: Smith, A. Y. 03706 
Trace-element analyses 
Batholiths 
Montana: Brownlow, Arthur H. 04177 
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Trace-element analyses 
Carbonate rocks 
World localities, Ba, Sr, Mg, Fe, Al, Si, Mn: 
Quon, Shi H. 03818 
Carbonatite 
World localities: Gold, D. P. 03843 
Coal-mine water 
West Virginia: Corbett, Robert G. 04156 
Dia base 
Missouri, southeastern: Desborough, George 
A. 04144 
Mica 
Colorado, Gunnison County, Brown Derby 
No. | pegmatite: Heinrich, E. William. 
04274 
Pyrite 
New Brunswick, various localities: 
Sutherland, J. K. 04223 
Triassic 
Nevada 
Pine Forest Range, Middle, miogeosynclinal 
units: Smith, James Gordon, 2d. 04233 
United States 
Economic geology 
Grid drilling, feasibility: Drew, Lawrence J. 
04150 
Petroleum, heavy crude, resources: U.S. 
Bureau of Mines. 041 19 
Western, mineral belts: Landwehr, W. R. 
03639 
Geomorphology 
Denudation rates: Ritter, Dale F. 03793 
Maps, geologic 
Precambrian-Pennsylvanian, beneath Permian 
System: McKee, Edwin D. 03917 
Triassic-Quaternary, above Permian System: 
McKee, Edwin D. 03917 
Maps, lithofacies 
Permian system, thickness: McKee, Edwin D. 
03917 
Petrology 
Pacific coast, alpine serpentinites, 
metasomatism, low-temperature: Coleman, 
Robert G. 04271 
Sedimeniaa ry petrology 
Continental margin, Atlantic, sample 
collection data: Hathaway, John C. 04021 
Southeastern, estuaries, sediment movement, 
cf. Oregon: Neiheisel, James. 03909 
Stratigraphy 
Permian, Dunkard Group, Allegheny region: 
Berryhill, H. L., Jr. 03915 
Permian, paleogeography: McKee, E. D. 
03729 
Permian System: McKee, Edwin D. 03917 
Permian System, base, divisions: Oriel, S. S. 
03910 
Structural geology 
Eastern, tectonics, Late Paleozoic: Berryhill, 
H.L., dr. 03915 
Uplifts 
Arizona 
Defiance, origin: Kelley, Vincent C. 03934 
New Mexico 
Zuni, Defiance: Kelley, Vincent C. 03934 
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Uranium 
Arizona 
Lukachukai Mountains, occurrence: 
Chenoweth, William L. 03933 
Minerals 
Glossary: Frondel, Judith W. 04014 
New Mexico 
Grants region, occurrence: Kittel, Dale F. 
04058 
Texas 


Gulf coast, beach sand, exploration: Adams, 


John A. S. 04176 
Utah 
Economic geology 
Metals, Park City district, geochemistry: 
Nackowski, M. P. 04184 
Engineering geology 
Landslides, Park City area: Kaliser, Bruce N. 
04016 
Maps, geologic 
Hatch Point quadrangle, northwest quarter: 
Hinrichs, E. N. 03800 
Kanarraville quadrangle: Averitt, Paul. 03957 
Mineralogy 
Austinite, Gold Hill area, crystal habit: 
Williams, Sidney A. 04166 
Petrology 
Great Salt Lake area, Precambrian, 
graywacke, metamorphosed: Condie, Kent 
C. 04277 
Stratigraphy 
Permian, Intervals A, B, paleogeography, 
southern: Hallgarth, W. E. 03901 
Permian, lithofacies, northern: Sheldon, 
Richard P. 03723 
Permian, lithofacies, southern: Hallgarth, 
Walter E. 03715 
Triassic-Quaternary, Kanarraville 
quadrangle, section: Averitt, Paul. 03957 
Structural geology 
Paradox basin, salt anticlines: Cater, F. W. 
03911 
Vermont 
Economic geology 
Talc, ultrabasic deposits, temperature of 
formation: Forbes, Warren Clarence, 
Jr. 04236 
Hydrogeology 
Missisquoi River basin, ground-water 
resources: Hodges, Arthur L., Jr. 
04094 
Nulhegan-Passumpsic River basin, ground 
water resources: Hodges, Arthur L., Jr. 
04095 
Maps, ground water 
Missisquoi River basin: Hodges, Arthur L., 
Jr. 04094 
Nulhegan-Passumpsic River basin: Hodges, 
Arthur L., Jr. 04095 
Virginia 
Economic geology 
Clays, eastern, tests for ceramic and other 
uses: Johnson, Stanley S. 03771 


Virginia 
Geochemistry 
Clay minerals, rock types of weathered 
conglomerate: 
conglomerate: Barnhisel, R. 1.03824 
Paleontology 
Tridymite-replaced wood, Cretaceous, 
Patuxent arkose: Mitchell, Richard S.03870 
Weathering 
Boulder conglomerate, clay minerals from 
different rock types: Barnhisel, R. I. 03824 
Volcanism 
General 
Precambrian to Recent, Canada, research 
summary: Wilson, H. D. B. 03806 
Volcanoes 
Mexico . 
Colima, activity, 1894-1965: Sobota K.., Felix, 
04197 
New Mexico 
Mount Taylor: Shomaker, John. 04042 
Washington 
Geomorphology 
Puget Sound, tidal channel, erosion processes: 
Sternberg, R. W. 04212 
Maps, geologic 
Holden quadrangle: Cater, Fred W. 03946 
Petrology 
Pacific coast, alpine serpentinites, 
metasomatism, low-temperature: Coleman, 
Robert G. 04271 
Sedimentary petrology 
Columbia Estuary, sediment transport 
patterns: Lockett, John B. 03873 
Stratigraphy 
Cretaceous-Quaternary, Holden quadrangle, 
sections: Cater, Fred W. 03946 
Weathering 
Boulder conglomerate 
Virginia, clay minerals from different rock 
types, geochemistry: Barnhisel, R. I. 03824 
Connecticut 
Sandstone, Middlefield area, Portland arkose 
tombstones, rates: Matthias, George F. 
03790 
Glauconite 
Maryland, Annapolis area, Aquia Greensand 
Wolff, R.G.04173 
Hornblende 
Mexico, Baja California, red beds: Walker, T. 
R. 04283 
Mica 
Geochemistry, relation to composition aad 
crystal structure: Leonard, Ralph Avery. 
04250 
Well logging 
General 
Crust-mantle exploration, Canada, research: 
Smith, Charles H. 03809 
Wells and drill holes 
Canada 
Crust-mantle exploration, research: Smith, 
Charles H. 03809 
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Wells and drill holes 


New Mexico 
Union County, ground-water records and 


well logs: Cooper, James B. 03628 
Northwest Territories 
Southwestern, Pointed Mountain well, natural 
gas: Pan American Gas Corporation. 03640 


Texas ; 
Kendall County, well and spring records, 


drillers’ logs: Reeves, Richard D. 03898 
Vermont 
Missisquoi River basin, water wells and test 
borings: Hodges, Arthur L., Jr. 04094 
Nulhegan-Passumpsic River basin, water 
wells and test borings: Hodges, Arthur L., 
Jr. 04095 
West Virginia 
Sedimentary petrology 
Greenbrier Group, lithologies and 
environments, reservoir rocks: Overbey, 
William K., Jr. 03623 
Stratigraphy 
Mississippian, Greenbrier Group, reservoir 
rocks: Overbey, William K., Jr. 03623 
Wisconsin 
Economic geology 
Zinc, Temperly-Thompson deposit: Cahoon, 
Bobby G. 04179 
Geochemistry 
Southwestern, geochemical prospecting, zinc: 
DeGeoffroy, J. 04149 
Wyoming 
Economic geology 
Petroleum, Big Horn basin, genesis, 
accumulation: Stone, D. S. 04115 
Petroleum, Powder River basin, 
accumulation, subsidence structures: 
Parker, John M. 04111 
Petroleum, Powder River basin, occurrence: 
Stapp, Robert W. 04116 
Maps, paleogeographic 
Sedimentary environments, Leonard time: 
Sheldon, R. P. 03913 
Paleontology 
Conodonts, Devonian- Mississippian, 
Cottonwood Canyon Member: Sandberg, 
Charles A. 04120 
Fungi, Eocene, Green River Formation, 
sporangia: Bradley, W. H. 04031 
Stratigraphy 
Cretaceous, Powder River basin, Lower, 
depositional environment: Stapp, Robert 
W. 04116 
Devonian- Mississippian, Cottonwood 
Canyon Member of Madison: Sandberg, 
Charles A. 04120 


Permian, lithofacies, eastern: Maughan, 
Edwin K. 03728 

Permian, lithofacies, western: Sheldon, 
Richard P. 03723 

Permian, paleogeography: Sheldon, R. P. 
03913 
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Wyoming 


Structural geology 
Coad Mountain, Laramide Orogeny, 
basement response: Barnes, Charles W. 
04046 
Powder River basin, subsidence structures, 
salt solution: Parker, John M. 04111 


X-ray diffraction analysis 


Data 

Aluminocopiapite, Alaska: Jolly, James H. 
04175 

Bermanite: Leavens, Peter B. 04191 

Chevkinite and perrierite: Ito, Jun. 04189 

Crocidolite, Colorado, Fremont County: 
Heinrich, E. William. 04084 

Crystal structures with inversion symmetry, 
dynamic solutions: Penning, P. 03745 

Crystals, stacking faults: Kato, Norio. 03744 

Geikielite, Quebec, Wakefield area: 
Hounslow, A. W. 04221 

Glauconite, Maryland, Annapolis area: Wolff, 
R.G. 04173 

Groutite, antimonian, New Jersey, Franklin: 
Klein, Cornelis, Jr. 03638 

Hydrogarnet, synthetic: Ito, Jun. 04190 

Illite polymorphs, Montana-Idaho, Belt 
Series: Maxwell, Dwight T. 04085 

Iron and nickel sulfides: Naldrett, A. J. 04155 

K-, L-, M-shell lines of elements, proton 
bombardment: Sterk, A. A. 03733 

Kaolinite: Poncelet,G. M. 04161 

Larsenite, barysilite and analogs, synthetic: 
Ito, Jun. 04273 

Madocite, veenite, Ontario, Madoc area: 
Jambor, J. L. 04206 

Magnesium-aluminum carbonate hydroxide: 
Ross, G. J. 04272 

Mica, trioctahedral brittle: Forman, S. A. 
04275 

Montmorillonite: Poncelet,G. M. 04161 

Pendletonite, California, San Benito County: 
Murdoch, Joseph. 04086 

Pyrite, New Brunswick: Sutherland, J. K. 
04223 

Rammelsbergite, pararammelsbergite: 
Radcliffe, Dennis. 04217 

Strontianite, synthetic: Froese, E. 04294 

Tridymite, pseudomorph after wood, Virginia: 
Mitchell, Richard S. 03870 

Methods 

Automatic data processing: Rex, R. W. 03732 

Back-reflection double scanning, lattice 
parameter determination: King, Hubert W. 
03731 

Clay minerals, calculation of diffraction 
function: Reynolds, Robert C., Jr. 
04087 

Conference, topography and dynamic 
phenomena: Newkirk, John B. 03740 

Diffractometer sample preparation: Bloss, F. 
Donald. 04170 

Double diffractometric, asymmetric Bragg 
reflection, application: Renninger, M. 
03742 
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X-ray diffraction analysis 
Methods 4 
Double diffractometric, thermal contribution, 
separation from X-ray reflection peaks: 
Renninger, M. 03743 
Error analysis: Boorman, Roy S. 04145 
Parallel-beam-—diffraction micrography, 
measuring techniques: Barth, H. 03721 
Proton bombardment, production efficiencies: 
Sterk, A. A. 03733 
Simultaneous, dynamic theory: Penning, P. 
03745 
Stacking fault image: Kato, Norio. 03744 
Topographic, dislocation images, contrast 
types, classification: Authier, A. 03749 
Topography, applications: Lang, A. R. 03720 
Topography, Berg- Barrett and Lang 
topographs, preparation: Austerman, 
Stanley B. 03746 
Topography, comparison: Bonse, U. K. 03748 
Topography, ruby, synthetic, Lang studies: 
Belt, Roger F. 03730 
Yukon 
Economic geology 
Petroleum, natural gas, Liard River area, 
exploration: Pan American Gas 
Corporation. 03640 
Maps, aeromagnetic 
Black Hills Creek area: Canada Geological 
Survey. 03678 
Britannia Creek area: Canada Geological 
Survey. 03676 
Burwash Landing area: Canada Geological 
Survey. 03670 
Colorado Creek area: Canada Geological 
Survey. 03675 
Destruction Bay area: Canada Geological 
Survey. 03669 
Flat Creek area: Canada Geological Survey. 


03680 

Granville area: Canada Geological Survey. 
03679 

Laberge area: Canada Geological Survey. 
03694 


Mount Pattison area: Canada Geological 
Survey. 03674 

Onion Creek area: Canada Geological Survey. 
03673 

Rabbit Creek area: Canada Geological 
Survey. 03681 


Redtail Lake area: Canada Geological Survey. 


03672 
Scroggie Creek area: Canada Geological 
Survey. 03677 


Serpenthead Lake area: Canada Geological 


Survey. 03671 


Tombstone River area: Canada Geological 


Survey. 03682 


Whitehorse area: Canada Geological Survey. 


03693 
Zine 
Exploration 


Spring sampling, Wisconsin: DeGeoffroy, J. 


04149 


Zinc 
Geochemistry 
Sphalerite, iron: Keys, J. D. 04183 
System Cu-Zn-Fe-S: Wiltse, Milton A, 04280 
System Zn-Fe-S: Boorman, Roy S. 04145 
System Zn-Fe-S: Scott, S$. D. 04187 . 
Kentucky 
Henry County, mining history, reserves: 
Jillson, Willard Rouse. 04074 
Quebec 
Quemont mine, sulfur isotopes: Ryznar, G 
04148 , 
Wisconsin 
Temperly-Thompson deposit: Cahoon, 
Bobby G. 04179 








